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PREFACE. 


This  work  has  been  prepared  for  the  use  of  teachers 
and  private  students.  With  the  multiphcity  of  duties 
ordinarily  devolving  on  the  teacher,  time  cannot  always 
be  had  to  solve  all  questions  that  may  be  presented  by 
the  pui)il.  Hence  a  work  such  as  this  becomes  a  great 
convenience,  if  not  an  actual  necessity. 

It  has  not  been  thought  host  to  solve  such  exercises 
as  are  comparatively  easy  or  merely  mechanical.  Hence 
those  under  the  Simple  Pailes,  many  of  those  in  Frac- 
tions, Extraction  of  Roots,  the  Compound  Rules, 
Interest,  etc.,  are  omitted.  The  Examination  Papers 
have  all  been  solved. 

The  solutions  have  been  given  with  strict  reference  to 
the  Unitary  Method,  thus  showing  its  applicability  to 
questions  of  every  variety  and  every  degree  of  difficulty. 
They  do  not  exhibit  all  the  calculations  at  large,  but 
they  always  furnish  results  which  serve  to  verify  the 
operations  at  the  successive  stages  of  the  process.  In 
this  way  all  that  is  necessary  has  been  brought  within 
a  narrow  compass,  and  the  connection  of  the  different 
parts  of  each  solution  will  be  more  readily  perceived. 

It  has  not  been  the  aim  of  the  Authors  to  make  a 
mere  Key,  but  to  exhibit  the  best  and  neatest  mode  of 
working  Aiithmetical  Exercises.  Not  only  are  neatness 
and  method  encouraged  by  the  habit  of  arranging  figures 
in  their  exact  places,  but  the  accuracy  of  the  answer  is 
best  secured  by  the  same  means. 

Indications  of  any  errors  or  obscurities  will  be  thank- 
fully received. 

Toronto,  May,  1879, 
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SOLUTIONS 


")¥  THE  MORE  DIFFICULT  EXAMPLES  IN  THE  CANADIAN  EDITION 

OF 

HAMBLIN  SMITH'S  ARITHMETIC. 


EXAMINATION  PAPERS. 
VI.— Page  41. 

76894764 

(112)(7)(56) 

538263278 
4306106224 
8612212448 


8670344882024 
See  art.  50. 

3.  (8376  +  5684)  x  (8376-  5684)  -  7859  =  4816 
and  rem.  576. 

7859-576  =  7283. 

5.  If  the  sum  of  two  numbers  is  added  to  the  differ- 
ence of  the  two  numbers,  the  result  is  equal  to  twice  the 
greater  number. 

^,            ^             ,           2x4331  +  2x3353 
.*.  the  greater  number  = -c- =  7684. 

VII.— Page  41. 

,    ^        ,  8x323  +  7x$89 

1.  Cost  of  1  a.  =  — - — ~ — -  =  §269. 

18  X  76 

2.  Time  for  19  men  =  — z-q—  da.  =  72  da, 
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6300 
H.  Number  of  each  =  s  504-21  50  ^  ^^^* 

1.  Number  =  375x789  +  362  =  296237. 
0.  19  +  17  +  15  =  51. 
\  sum  received  by  first  out  of  $51  =  $19. 

35700  X  $11. 
$35700  =  ,^- — 

=  700  X  $19 
=  $13300. 

35700  K  $17 
~  51 

=  $11900. 
_  35700 X  $15 
^  51 

=  $10500. 


second 


third 


VIII.— Page  42. 

1.  In  working  such  ^Droblems  as  this,  begin  with  the 
last  result  and  work  towards  the  beginning  of  the  ex- 
ample, always  reversing  the  operation  described  in  the 
problem. 

Arith.  Comp.  of  7846  =  10000-7846  =  2154.     Art.  49. 
3479  =  10000-3479  =  6521 
Difference    =4367 
Number  =[  {  (883  +  4367) -10  [  i- 1225]  x4 
=  7000. 

1 5  X  H 

2.  5  lbs.  tea=15  lbs.  coffee=  — -? —  lbs.  sugar. 

15x15x8 
.-.  751bs.  tea= 7 lbs.  sugar=450  lbs. 

3.  Number  =  13675 +  (45209-27645)  =31239. 
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4.  9  times  the  value  of  a  saddle  =:  $201  ; 

261 
/.  value  of  saddle  =  ^-q-  =  $29 

and  value  of  horse  =  8  x  ^29  =  $232. 

5.  Cost  of  cattle  per  head  =  818  -i-  $2  =  $20. 

Number  bought  =  ^-  =  320. 

"        sold       =^f^°  =  200. 
lo 

Hence    the    difference,    120   cattle,    must    sell    for 

($6400  —  S3000  -h  §800)  =  $3600  ; 

1      :,         83600     ^^^ 
.-.  selhng  price  of  1  head  =  ——=$30. 

IX.— Page  42. 

1.  See  art.  51. 

2.  Number  =  99995  x  99995  =  0999000025. 

3.  Share  of  youngest  son  =  $1789. 

second        "    =  5  x  $1789. 
eldest  "    =  15  X  $1789. 

.-.  value  of  property  =  $(15x1789  +  5  X  1789  4- 1789> 
=  $(21x1789) 
=  $37569. 

.    XT      1        c    ^  4     17694     ^^_^^ 

4.  Number  of  ste^^s  =  3  x  — - — =11/96. 

5.  Indebtedness  ='^^^^5|^^=  $21000. 

„         ^  ^.,  1998  X  $100      ^^^.. 

Sum  due   creditor  = =  $o400. 

01 

Paper  X. — Page  43. 

1.  See  art.  47. 

2.  Use  (1728)  (144)  (12)  as  the  multipher  and  mul- 
tiply by  12  ;  then  multi^Dly  this  product  by  12  and  the 
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new  product  by  12 ;   add  the  thi-ee  partial  products  to- 
gether  as  in  art.  50. 

3.  Writing  the  arithmetical  complements  of  the  s  tib- 
tractive  quantities,  we  have 

1 

t8 

4 

t2 

16 

t68 

64 

t872 

256 

t488 

1024 

T7952 

4096 

T1808 

16384 

T67232 

65536 

T868928 

262144 

T475712 

1048576 

r7902848 

4194304 


2796203 


786464 
78 


3457 

6464 

78 


Quotient =786543 
See  art.  51. 

5.  36  times  remainder  =  quotient. 
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-     6  times  remainder  =  divisor. 
.-.  43  times  remainder  =  516  ; 

.-.  remainder  = —--  =^  12. 
4d 

.•.Dividend  =  12  +  72x432=  31116. 


Highest  Common  Factor. 
Examples  (xxiv).     Page  46. 

The  following  rule  will  be  found  much  easier  in  prac- 
tice than  the  one  given  in  the  text  book. 

Divide  all  the  given  numbers  by  the  least  of  them, 
and  bring  down  the  remainders. 

2.  Divide  the  first  divisor  and  all  of  the  first  remain- 
ders by  the  leajst  of  them,  and  bring  down  the  remain- 
ders. 

3.  Proceed  in  this  manner  until  a  remainder  is  found 
that  will  divide  all  the  other  remainders,  and  the  divisor 
last  used,  and  this  will  be  the  highest  common  factor 
required. 

3.  ■      365,         511,         803. 

365,         146",  73. 

We  divide  by  365,  writing  down  the  remainders  146 
and  73.  73  will  divide  the  first  divisor,  365,  and  the 
other  remainders,  and  is  therefore  the  H.  C.  F. 

4.  232,         290,         493. 


5. 


232, 

58, 

29.     H.  C.  F.  is  29. 

492, 

1476 

1763. 

492, 

0 

287. 

205, 

287. 

205, 

82. 

41, 

82.     H.  C.  F.  is  41. 
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^              148,         444,         592,         703.     . 
148^ 0,  0,         iTT 

37,  Tir. 

H.  C.  F.  is  37. 

I.— Page  49.  . 

1.  Number  =  (L.  C.  M.  of  13,  15  and  17)  +  12. 

=  3315  +  12  =  ^327. 

2.  L.  0.  M.  of  33,  27  and  30  =  2970. 

Number  of  times  =  ^^^1^  =  35. 
2970 

3.  Length  of  rail  =  H.  C.  F.  of  23023  ft.   and  17765 

ft.=:.ll   ft. 

Number  of  rails  =  6  x     2  x  23023  +  2  x  177J5 

11 
=  44496. 

4.  Since  H.  C.  F.  of  210  and  330  =  30,  /.  11  revo- 
lutions of  small  wheel  =  7  revolutions  of  large  one. 

5.  The  prime  factors  of  2772  =  2,  2,  3,  3,  7  and  11. 
The  required  numbers  must  be  divisible  by  12,  and  have 
their  L.  C.  M.  2  x  2  x  3  x  3  x  7  x  11. 

.'.  one  number  =  12  x  3  =  3(?. 
'•  a  second  =12  x  7  =  84. 
"  a  third  =  12  x  11  =  132. 

II. 

2.  We  must  here  find  the  3  smallest  and  also  the  3 
largest  numbers  that  will  exactly  divide  600. 

The  prime  factors  of  600  =  2,  2,  2,  3,  5  and  5. 
/.  the  3  smallest  bags  must  hold  1  bu,,  2  bu.,  or  3  bu., 
and  the  3  largest  bins,  300  bu.,  200  bu.,  or  150  bu. 

3.  The  L.  C.  M.  of  5,  22  amd  75  =  22  x  75  =  1650. 

.-,  smallest  sum  =  S  1650. 
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4.  Time  required  by  firsirhorse  to  go  ouce  round 

5280 

=   l40~  ^''^'    =    ^^  '^'''• 

Time  required  by  second  iiorse  to  go  once  round 

5280       . 

mm.  =  15  mm. 


-     352 

Time  required  by  third  horse  to  go  once  round 

5280       -  OA      • 

•  =    -     mm.  =  20  mm. 

264 

Time  required  =  L.  C.  M.  of   12  min.,    15    min., 

and  20  min.  r=  60  min. 

5.  Number  =  (L.  C.  M.  of  675,- 1050,  and  4368)  +  32 

=  982800  +  32  =  982832. 

Ill  — Page  50. 
1.  Resolve  the  number  into  its  prime  factors.  Form 
as  many  series  as  there  are  different  prime  factors,  mak- 
ing 1  the  first  term  of  each  series  ;  the  first  power  of 
the  prime  factor  the  second  term  ;  the  second  power  ot 
that  factor  the  third  term,  &c.  MultiiDly  these  series 
together. 

Prime  factors  of  8100  ^  2,  2,  3,  3,  8,  3,  5  and  5. 
]st   series  =  1,  2,  4. 
2nd      "      =  1,  3,  9,  27,  81. 
3rd       *'      =  1,  5,  25. 
1,  3,  9,  27,  81 
1,2,4 
1,  3,  9,  27,  81,  2,  6,  18,  54,  162,  4,  12,  36,  108,  324. 

1,  5,  25 ____________^ 

1,  3,  9,  27,  81,  2,  6,  18,  54,  162,  4,  12,  36,  108,  324. 
5,  15,  45,  135,  405,  10,  30,  90,  270,  810,  20,  60,  180. 
540,  1620,  25,  75,  225,  675,  2025,  50,  150. 
450,  1350,  4050,  100,  300,  900,  2700,  8100. 


8  SOLUTIONS  HAMBLIN  SMITH  S  ARITHMETIC. 

2.  The  prime  factors  of  10440  =  2^  3^  5  aud  29. 

.•.  number  required  =r  29. 

3.  See  art.  37. 

4.  Time  required  by  ^=12hrs  ;  B=15  bis ;  C=20  brs. 

L.  C.  M.  of  12,  15  and  20=60. 
.'.  time  required  3=  GO  hrs. 

.*.  distance  -walked  hy  A=60xd  mi.  --=  300  mi. 
"  "  ^  zzz:  60  X  4  mi.  =  240  mi. 

C  =  60  X  3  mi.  =  180  mi. 

6.  Number  of  gi's.  in  1  lb.  Avoir.  =  — YaI =7000. 

Number  of  grains  required  =  H,  C.  F.  of  5 7 60  and  7000. 
=  40. 

IV. — Page  50. 

,      ,  .     -,       1270374 

2.  Number  required  ^o'xHl^^  =203. 

3.  Distance  gone  ==  (360  x  11  x  13)  feet. 

360x11x13 
=  — 5280—  ^^•  =  ^^^^- 

4.  Number  of  holes  to  furnish  a  day's  work  for  all 
together  =  36  +  32  +  30  =  98. 

Number  required  =  L.  C.  M.  of  36,  32,  30  and  98 

=  70560. 

6.  Cost  of  sugar  =  14  x  276  x  8  cents. 

Cost  of  1  firkin  =  56  x  23  cents. 

14  X  276  X  8 
No.offirkms    = -^^^^s"  =  24. 

V. — Page  50. 
2.     We    are    required    to    find    the    H.    C.   F.    of 
(10974  -54)  and  (15336-36). 
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The  H.  C.  F.  of  10920  and'  15300  =  60. 

3.  Since  2  is  in  the  units'  j)lace  the  remainder  =  3. 
So  that  the  subtraction  may  be  completed  1  must  be 
borrowed  from  the  7  in  the  miUions'  place,  thus  the  re- 
mainder in  the  milHons'  place  —  6. 

4.  Length  of  avenue=3  x  5280  ft.  =  15840  ff. 

L.  C.  M.  of  6,  8,  9,  10  and  12  =  360. 

XT      T.        ^  .•  1  •  3x5280 

dumber  oi  times  there  are  5  trees  m  a  row  = — 5^7: 

obU 

=  44. 

,„      ,  ,  15840     15840       15840     1584U 

Lotal  number  of  trees  =  — 5 —  +  — 1\ —  +  — r —  -»-  ~T7T~ 
00  y  10 

15840 
+  -^^=9284 

5.  Number  =2x2x2x2x3x3x5x5x5x11x17 

=  3366000. 

Subtraction  of  Fractions. 

Page  57. 

The  following  method  will  often  be  found  much   sim- 
pler than  the  rule  given  in  the  text-book : 
a  c 

Let   T  and   -%  be  the  fractions  ; 

a  c  ad —be         a(d  —  c)~c{h  —  a) 

then   J-   -   —   =   — — —   =     ^ ^-^-^ \ 

h  d  hd  bd. 

The  advantage  of  this  method  will  be  great  when  the 

terms  of  the  fractions  are  large   numbers   and   nearly 

equal  to  each  other. 

Examples  (xxxi).     Page  57. 

12       11_12  (12  — 11)  —  11  (13  — 12)_    1 
^'    13~12~  13~xl2  ~T56. 
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359         199        359  X  1  —  199  x  1  160 


8. 


360         200  360  x  200  ~  360  x  200 

_  _1_ 
~    450* 

Complex  Fractions. 
Examples  (xxxviii).     Page  67. 
2  2     '  2 


26 


9  +  i  36  +  8 

'•      2-^-  =  2-      A„  =   30-5-2-- 
4  _  2  20-2 

1  +  J-      1  +  f 

1+1 

Examples  (xxxix.)     Page  68. 
1,     8|^(2Kli)=3|-(2/T  +  lW) 


»^5     •    ^2  1 


5 

21 


2.     (4A+2i)^35|=(4i#  +  2H-)-35| 


TT- 
3-^5 


7  2    nf5_L.3^4r^]0i3.s^5 

'  •       ^  01  ¥  +  T  ~  3        2"T  T^  T  ^  4 

~^   (■JT  +  'O") 

When  the  num.  or  den.  has  a  common  factor,  it 
should  be  taken  out,  the  operations  performed,  and  the 
common  factor  introduced  at  the  last. 


SOLUTIONS  HAMBLIN  SMITh's  ARITHMETIC.  11 

Q       ('i^  —  2  ^  of  7  7    _  1  rv  ^=m  t  V  7  V  9  I  _  1  "^  — 99  i  i  _  1  3 

^^-     (i._^)x(4-3|      |x|       oXirXyXo-ZiTij. 

.Vo^<?.     Two  or  more  fractions   connected  by  of  aiv 
always  considered  as  o)ie  quality. 

Miscellaneous  Examples  in  Fractions. 
Examples  (xl).     Page  69. 

5.     3|x3^-(UxUf)  =  Vx  VxVoXfi  =  V=4; 

Note. — Indicate  all  operations  before  iDerformiug  an 
of  them.  It  is  much  easier  to  simplify  before  perform" 
iug  the  multiplication  or  division  than  after. 

^  201        _   19^  81         _    19 

8-     (^  +  t)  31-"+^   ~   21     ^  151 T^    ~  21    ^ 
27        _  19^            63 
54  +  3  ~  T"  ^  36  +  21  ""  ^• 

and  l^V  +  2i  -  (2A  -  i  -  ^V)  =  Hi  -  (2^  -  A) 
1  0 

TS^- 

.-.  quotient  =  ^^il  -  f^  =  V 


re  —    ¥   —  "^h- 


10       fU  +  22)    (       ^TrT_\  _    -g  81 

_^7 

514  -h  ItO    ~  '^^ 
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4x20 
11.     (7i  +  n-^o)  (2i-|)  =8|gxiC   =   -y- 

aiicl  41  -  ,\  -  (2|  -  ,1,  - -J.)  =  3|  i  -  2^^  =  l^^A 
=  lis- 

.-.   quotient  ^  ^^  -4-    i^  =    \W    =    l^iif 

■^'^'     21  i-  14  301  4-  20  501       302 

(4of  1t^)  -^||-  ==  fxi§xyx^-H. 

13. 

1  1  1 

7 


o_ 1_  2—   _^^_  16-13 

1-fV  is -5 


1  ^^^_  _  ^ 1^ 

4  +  "^  ~  4  +  _-^^"-_ 

j_     16  23-16 


2-/^  32-9 


14. 


~   28  +  23  -  ^T- 
102  —  14-      8ft- 

2 ' '\^  3  0  4  V  ^A_ 3  0  4 

l-l   +   3^^^  ~  l^^i  —    11  o     X  5  1  —  -3  3  7  • 

/'  3    nf  9    M       •       — ^  3  v-  3  ->    V    3  V   1  7   —  1  2 

It  01  ^T  7 ;  —    23-  —  T  X  1  T  >^  5X   7  ~  -^T- 

ft7  7Gif;5  4.4  11_l_11 

1  r         ^?  '7    i^    *^^  ^5  Hs^^TiU T 

•      OJL fti3_|_77 ne — 1   i    4.1   l   — ■'•• 

12  1   V  3  7  7  9  7  64V-3  7707   8  7  9     .^ 

■^43  ^T5  00s  4  5-^To00¥ TT72  ¥' 

1 


IG. 


5-i  .         5—^^ 


j^x^of7=-33;^xAx7 


3__x_  .       ^ 


B-i 


=  5  xfjxjx -1x^^^x7  =  5. 
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6  f  ^«, 
^       T5 


=  GxH  X  ix  IJ  xV  =  18. 
13-ll^f  l'^i-9^L-  3  +  x_^^_.T 

tH  ^^^     ' 

tlicn  ^fip  X  j\  X  365  z=  66^ 

IQ  2T^^?Tr^PTrT^":5T^  ^¥j  ~^rT^-'^4^  X    12' 

QIGv122     .     fjl  7    I    Ul  1   V  fi'  7  .^721  • 


17. 


lvl3  2N/r.  0_L325N/72vl7_i_r.  0 

X 


23    '^^^  T  r  ^    5  T    '^  4¥ '^  ^^  ^  4  0 


5  2  9  V  4  •'•  V     ^^     _L  2  4  5  V   1  ^  ^  V     •'  - 

1  2    I    2i)  o    I    5  9  3+3 

T    T^    TO    ^4  9^    X    112    _.4T^      ^     Mj2 


101176  9  3S6 

3^  T^  ^3  eu 

3  43  V     6  3     vll2__2  7+4  1J.42 

=^      ?;T    ^3FS^-^    —    TIJ^    —  -"-^TF^- 

1      nf    fil"^    nf    9,J.ll  J.l^Vr{33     .     Q37 

fti^v'il'*    •   4^'-5 7l»v/iii    •    1421  -5^ 

°1"W  ^  '^Wy  ~  ^1J2  •  i  0  -^  ^¥5  -^  -'■^^"J 

r    V   '  1  5  V  3  2  3  8  5  V  1  3  0   w.     9  6 

■53  -^    TT    '^    T3^  T~8  -^    T5T    "^  5¥5       v    1J>  0 


Ifi9v209v     3  2     I59v3  3  6v     2. 5 


25 


Ty    ^   15  9    ^T4  3"  To    ^   SS   '^  FTT 

H^  X  Vy>=^x23x39x^J,x  '^  =  H- 


3  2  3  6 

B^  TT?" 


19 


773^ 


20-    7x.A-.'^67l85-(^---) 


19 

V     7  7  3.-     V-  43  1  9  V  4  V     773/,    w  4  3 1 

'  V   H  ^I;TT¥4  Xfo—    7    X-g-X-g^7  1%4XTTJ—     "^ 


21.     2.     3_xjf^f-^(n— ||)=f|Xj«||.xf^=i 


14 
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_    1    1  u 

7X11 
388y     1     v''^vl9v22S    O 


EXAMINATION  PAPERS. 
I. — Page  71. 

2.  181  X  $21  +  271  X  $/o  =  ¥  X  $  V  +  ¥  X  ^^0 
=  V.x$12+Vx$f 
=  $49^. 

a  Sum  =  12H  + 81-5  =  21f^. 

Diff.=12ff-8fA::.3fX. 
Anfl9127     .    Q.3  7  8fi7v     'K)    ^82 

4.  4  of  T-\  of  share  =  $3600 ; 

.-.  whole  =  I  of  V  of  §3600  =  $18860. 
6.  Since  the  sum  of  two  numbers  added  to  their  di£f. 
=  twice  the  greater,  we  have 

41  +  2f  =  yj  =  twice  the  greater  ; 
.-.  greater=2/o'  =  3f^. 
And  4i-3|^=|-^  =the  less. 
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II.— Page  71. 

1.  The  first  nntaber  is  to  be  made  the  numerator, 
find  the  second  number  the  denominator  of  the  same 
fraction. 

^2  —  3.5 

2.  Art.  66.  The  relative  magnitudes  will  be  obvious 
when  the  fractions  are  reduced  to  the  same  denomina- 
tor. 

3.  The  sum  of  the  fi'actions  is  y\. 

3     —     3  0  0  0      —    2  7  1+     TiPTf   Ipqc:  f]l«n      2  7  2     . 

And  1  —  {--^~\  =  yVo^,  the  fraction  requned. 

A         2  +  5    7     21      01-1 /J    0    2  f>  . 

.*.  1^  is  greater  than  §. 


Alcr^    2-r.i    7     4^    nnd    5  -^  0   • 

j:;  7-  TU  7  0    ^^^^  T TO  » 

;.  |-2|  is  less  than  f. 
6.  t  of  ship  =  ;^  of  cargo 

1  <<  —     I"       a 

8  —  T  2" 

.-.  ship  =  f  of  cargo  ; 

/.  f  of  cai'go  +  I  of  cargo  =  S 60000 

5      -"         =  S60000 ; 

.  pa,.„o  —  =^^0000,  =  $36000. 
..  cargo  —    5 

Ship  =  S60000- §36000  =  §24000. 

Ill 

1.  Art.  59.  The  denominator,  i.e.,  the  ''name-giver,'' 
because  it  gives  the  name  to  the  parts. 

The  numerator,  i.e.,  the  "  numherer,''  or  "  counter,'" 
because  it  indicates  how  many  of  the  i^ai'ts  named  by 
the  denominator  are  to  be  taken. 
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2.  I-  of  f  of  tlh  bbls.  =  I  bbl.     . 
Value  of  f-bbl.  =  §7^  ; 


value  of  1^  or  1  bbl.  =  $ : 

...  ..       2,^,bbls.  =  S^4^^jf^  =  $18|. 

'A  i.    2    A    4     „_      .5        __      C      . 

^'       a  '4  ¥  —  "s    —  TO    —  TJ  ' 

i.ien  2  —  .  +  4  +  6^8  +  10  +  12  —  2- 
4.   Sum  of  fractions  =  t. t.  .  ^i^^.^  2  —  ^^j  =^  -|^  ; 
and  f  of  1^  of  88  x  ^  =  };  x   |^  x   11   x  */. 
To  find  what  fraction  this  product  is  of  999,  we  have 


5"  ^  ih  ^  11  '^  V  _     4  7 .{ 


999 

5.   Cs  age  is  evidently  84  years. 

B's   "  =  i  of  (7's  =  -f  of  84  =  48  yrs. 
.ti's    "  =  ^2  of  B's  =  fV  of  48  =  20  yrs. 

IV. — Page  72. 

1.  In  the  operation  of  addition  of  integers,  the  ad- 
dends must  have  the  same  name,  in  order  that  tlieir 
sum  may  be  expressed  by  one  number  ;  so  also  in  frac- 
tions, the  addends  must  Jiave  the  same  fractional  unit 
in  order  that  their  sum  inay  be  expressed  as  one  frac- 
tion. 

2.  17^  contains  3|,  5  times,  with  remainder  fj  ;  if, 
therefore,  ft  be  taken  from  I73-,  the  remainder  will 
contain  3|-  an  exact  number  of  times,  viz.,  5  times. 

3.  If  operations  the  reverse  of  those  indicated  in  the 
question,  be  performed  on  2|,  the  required  number  will 
be  found ;  hence, 
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|(2H-iofaofl4j)-#|^  -2.2f  X  8,\ 
=  (5i-^fxS-23)x8A 

=  84rV. 

4.  Carriage  =  |  of  horse  ; 
horse  +  i  of  horse  =  $225  ; 

y  vahie  of  horse  =  $225  ; 

.-.  vakie  of  horse  =  S'-^;^'  =  $120. 

Carriage  =  $22,5'- $120  =  S105. 

Harness  =  ft  of  $120  =  $26. 

5.  Let  1  represent  7)'s  share,  then 

since  B's  =  1 

^'s  =  3-$88, 
andC's  =  2 -$44 +  $176; 
and^'s+Zi's  +  C's  =  G  + $44  =$8888. 
.-.  6  =-  $8844, 

1  =  S1474  =  B's  share. 
^'s  =  3xS1474-$88  -=  $4334. 
C's  =  2^$i474  +  $lS2  =  $3080. 

V. — Page  72. 

1.  Arts.  80  and  84. 

^     3^x3^x3^,-1  __1L_ 

—  "3"    1 


3ix3^-l      ~""^  ^  3^x3;l_i 

^3^  +  -^^  — 
10x10-9 

^:;    +    TJ  ^3  0- 

3.  Smallest  number  equals  the  L.  C.  M.  of  $4^,  $5J- 
and  $2,^  which  =  S2015,  Art.  81  ;   then 

-  '—  =  405  sheep. 
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2015 

"^ 
2015 


=  390  calves  ; 


=-  806  pigs. 

4.  After  si^ending  $80  less  than  f  of  his  money  John 
lias  -^  of  his  money  +  $80  left ;  then  if  1  represent  his 
money,  we  have 

(i  +  $80)  ~{m  +  $80)  +  $40 f  =  $40 
f(i  +  $80)  — $40  =  $40, 
"  or,  |(i-H$80)  =  $20 
i  +  $80  =  $140 
i  =  $60 
/.  whole  of  his  money  =  ^  —  $180. 

5.  \  of  ^  -=  yV ;  t  of  remaining  iJ-,  or  i-^r  is  in  the 
water.  Hence  in  miul  and  water  there  is  t2  +  xi  ~  i  I J 
and  in  air,  1  —  %%  =  \\^  which  =  5i  ft. 

.-.  whole  post,  or  ^  =  ^^  =  18  ft. 

VI. — Page  73. 

1.  Art.  73. 

2.  Denominator  must  evidently  be  equal  to  sum  ol 
numerators.     Hence  fractions  are  v^g,  j%-,  and  ^^. 

3.  2|x(3f  +  4f  — 6^)-44- 


=  y 

xWXoV 

=  1. 

4. 

\  cost  of 

watch  to  B 

=  $36 

u 

u 

=  1  of  $3G 
=  $48. 

Ag^n, 

1  \  cost  of  watch  to  A 

=  $48 

t( 

" 

==  t  of  $48 
=  $40. 
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5.  Length  of  rooms  ''^,%\^,  %*^o  ;  and  H.  C.  F.  of 
780,  675,  and  640,  is  5  ; 

.".  -5%  ft.,  or  If  in.,  is  the  longest  ruler. 

VII.— Page  73. 

1.  To  obtain  the  product  of  the  multiplier  and  mccti- 
plicand  we  perform  the  same  operation  on  the  multi^jJi- 
cand  as  we  did  on  unity  to  obtain  the  multipUer. 

Thus,  to  multiply  |  by  ^,  what  was  done  with  1  to 
make  i,  the  same  must  be  done  with  f .  But,  to  make 
;i ,  1  is  divided  into  4  equal  parts,  and  three  of  them  are 
taken.  Hence,  to  make  |  multiplied  by  f,  f  must  be 
divided  into  4  equal  parts,  and  3  of  them  must  be 
taken. 

2.  Wife  and  son  had  1  + 1  =  | ;  daughter  had,  there- 
fore, 1— f  =  J.  Mother  leaves  §  of  1=1  to  son,  and 
rest,  3-  — i  =-r"5  *^  daughter  ;  daughter  then  had  i  +  -^^ 
=  j%.     Son's  and  daughter's  shares  make  the  whole, 

and  of  this  daughter  gets  ■^.     Hence  daughter's  gain  = 
I  _  3        1 

:T      TO  =  -JU- 

8.  No.  that  can  read  =  ^ 

"&  write  =Uofh  =  -f^ 

"&  cipher  =  /^{l-(i+j-Vo)} 

The  rest  -  1  -(4-  + AV  +  ^/5)  =  tWu  =  243600 ; 
/.  the  whole  population  ^  y^  x  243600 
=  1000000. 
4.  The  L.  C.  M.  of  5,  6,  7^,  or  of  y^  y,  \p  =  V" 


they  will  all  be  together  in  30  min. 
A  will  go  round  it  %P  =  6  times ; 


=  30; 
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5.  A  now  owns  |  —  -J  of  f  =  f  (1  —  f )  =  ^V- 

^  TT  O^   2T  TT- 

VIII.— Page  73. 

1.  Operations  are  more  easily  perforraed.     Art.  64. 

2.  3i-2fJ  +  |of2i-14 


=11+ 

s.*; 
^"9^ 

-n 

—    3  5 

-11 

-> 
5- 

=«{A 

— 

A) 

A-nrl        4        1        5.5     ^^104        Dl         165 

104  91     13     .     „riH     16  5  10  4_    _6JL 

54G  54ff 546'     '^^^   "5  4  6  54^  —    5  4  6' 

•"•  i?^  0^  ir  is  more  nearly  equal  to  ^W  or  i  than  to  ^f  f . 

\]an       61     13_48_8 

-^^'^'J'    3  4ir  5  4^  —    5^'4ir  —   "9T* 

3.  Let  1  denote  number  of  sovereigns  ;  then 

or  /,.  z^  5  ; 

.-.  1  =  36. 

Hence  whole  number  of  sovereigns  ==  36. 

4.  Let  A,  B,  C  represent  the  horses. 

A  would  go  round  the  island  in  2  min. 
B  "  "  "  2|-    " 

C  "  "  "  3      " 

The  L.  C.  M.  of  2,  2t,  3,  is  30  ;  hence  in  30  minutes 
they  will  be  together. 

A  goes  round  15  times,  and,  therefore,  travels 

15  X  300  rods  r=  4500  rods. 
B  goes  round  12  times,  and,  therefore,  travels 

12  X  300  rods  =  3600  rods. 
C  goes  round  10  times,  and,  therefore,  travels 
10  X  300  rods  =  3000  rods. 
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Decimal  Fractions. 

I. — Page  99- 

1.  Art.  101. 

2.  Art.  102. 

3.  B>ff  actual  division,  ^-.^g  =  1-11j,Tq^,7^  ;  and 

111    —  ^  UUJj.ii    , 

and  since  .jr^Vg  is  less  than  yr^,  evidently  the  first 
statement  is  more  nearly  correct. 

4.  Since  division  is  only  a  short  method  of  perform- 
ing subtraction,  divide  2-291  by  -0087,  and  quotient  = 
263,  with  remainder  -0029  ;  which  is  i  of  -0087. 

5.  Art.  109. 

f '^i  ==  3-1415929  ;  hence  limits  of  error  lies  between 
•0000006  and  -0000009. 

t       n. 

1.  Art.  110. 

5___£^.         77        _^7       .JUi20 ^  ,       ^9JL  —  43 

"J2  —    2*    '    TlOO  —  100'     29  12   —     2'^     '      ^^'^  **^ 

—       13_  . 

the    preceding   fractions   can  evidently   be  reduced  to 
finite  decimals. 

Mi  =  U  =  J^^  4V3=3^x-5=  ^'^^  preceding  frac- 
tions  cannot  be  reduced  to  finite  decimals. 

2.  Value  =  -0625  x  16  x  200  x  -0093125  x  $8 

=  $14.90. 

3.  3-714535  =  3-714^  +  ...  which  is  evidently  more 
nearly  equal  to  3-715  than  to  3-714. 

4. 


14.4 +'1-44 LS'8*_    ]  1 


14.4-1.44  12-96 

5.  4  =  -7142. 
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III. — Page  loo. 

1.  The  advantages  are  (1)  that  the  addition,  subtrac- 
tion, multiphcation  and  division  of  decimals  can  be  per- 
formed by  processes  the  same  as  in  ordinary  whole 
numbers,  with  only  additional  rules  for  placing  the 
decimal  points  in  the  results ;  and  (2)  decimals  can  be 
compared  with  the  same  ease  as  in  whole  numbers, 
whereas  vulgar  fractions  have  to  be  reduced  to  a  com- 
mon denominator. 

The  disadvantages  are  in  recurring  decimals,  which 
are  only  approximations. 

2.  -475  =  -//^  =  H ;  and  -38  =  -^\. 

Share  of  third  =  1 1  —  {^  +  U) }  o^  ^^^^^  =  $816.66|, 

3.  Owns  (f-X  off)  =^=-13; 
and  ^  of  ^  of  value  =  $1400  ; 

.".  whole  value  =  V  x  $1400  =  $3000. 

4.  Horse  =  $120 

Buggy  =  $'-F  +  $36/^  =  $76-3125 
Harness  =  ^ff  of  ($120-f  $76-3125) 

=  $iA5i^^||^^l^^  =  $36-35416 

.-.  entire  outlay  =  $120 -f  $76-3125 -h  $36-35416 
=.  $232-661. 

Note. — For  method  of  dividing  by  099  see  Art.  51. 

5.  -63  X  -136  X  third  fraction  z=  ^- ; 
or  ^^  X  ^-5^  X  thii-d  fraction  =  4  ; 

.-.  thii-d  fraction  =  u  x  ^  x^=  ^^J^^. 

IV. 

1.  Decimals  are  fractions  having  the  denominator, 
which  must  be  10  or  some  power  of  10,  suppressed  ; 
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vulgar   fractions   may   have    any   number   whatever   for 
denominator. 

2.  He  gains  14  cents  a  vard  on  140  yds.  =  $19  60 
He  next  gams  VVyds.,  which  at  oO  cents 

a  yai-d  _       2.00 


Net  gain  =  $21.60 
3.  If  li  =  423 

1  =  -f-l  X  423 
.-.  |i  =  |4xf|-x423  =  42.5. 
5.  Correct  length  =  (84  —  7  x  12  x  -02081)  yds. 
=  82i  yds. 

V. — Page  loi. 

1.  Alts.  109  and  110. 

2.  Fraction  =  ^sj'AP^lil  =,  ^ « o oy^o.riTj 39371 

12X5280  40X12X52  SO  2  oTiTo^ 


3.  2700  mi.  in  280  hrs.  = 
and  405       "        18    "     = 

1U|-  miles  an  hour  ; 
221. 

tiien22^— lU-J  _ 

lOff  =  10-7608685  < 

4.  div.  +  quot.  =  7^ 

div.  =  ^  quot. 

rem.  =  -f^  div., 

,  and 

•••  =  It  of  i  quot.  =  fo  q^ot^ 
.-.  5-  quot.  +  quot.  =  74-,  or  \^  quot.  =  74-  ; 
.'.  quot.  =  5:^. 
But  dividend  =  quot.  x  div.  +  rem. 

=  VxiofV+|OofV 


5.  -5's  =  .4's-S46.70, 

C  s  =  ^'s-S34.59  ^  M's-94G.T0)-$34.59 
=  .dfs -881.29: 
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Sum  of  all  the  shares  =  ^'s  +  B's  +  C's 

=  ^'s  +  ^'s- $46-70+ yl's- $81-29 
=  3.4's-$127-99. 
.'.  3^'s-  $127-99  =  $448-715 
3'^'s=  $576-705 
^'s  =  $192,231. 

^'s  ■■=  $192.23i-$46-70  =  $145-53^;' 
(7's  =  $192-23i-$81-29  =  $110-941. 

VI. — Page  loi. 

1.  Arts.  114  and  116. 

2.  Art.  109. 

3.  Sum  left  after  the   first  spending  =  if  of  money 
-$2i. 

-=i  of  money -$21. 
As  he  spent  -^%\^^  of  (i  of  money- $21)  -  $11;},  he 
had  remaining  yljy I-  of  (i  of  money- $2i)  +  $l-^|,  or 
■=  YTTr^  of  money-$||o|+$14|, 


_^/;^-^  of  money- $||Sf  +  $lif  =  ^2^^^ 
-.  ^^^  of  money  =  $(2JJJ  +  ||o^- 1^1) 


=  $_JiL45_L6_   ; 

^  9X110X202  ' 
,1  £8,1441X5X5  94516 

-•  the  money  =  $  ^^s  ^  x  v^- ^ yo  ,  ^  ^  ^ 
=  $341. 
This  example  illustrates  the  utility  of  merely  indi- 
cating the  multiplication  and  division  until  the  final  re- 
sult is  required. 
4.     1     ==  -r', 


1        2 

-  -2 

3-       TO- 

^11                28 

5 '5^—    5«            10" 

^  -000064  ; 

i  +  lr-g:,   =  -000064. 
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Also, 


53 -^'-103  ^, 


i-r-  =  ^-T7;T=  — -"  =   •C02G(JG6 


18-2 
"l^--   '107   =  -0000018  ; 

.    1      ,     1    1 

^FT.    +  -7'...  =    0026085- 


0  •'  '  0 ' 

Therefore 

(  1  !•  1  ) 

=  16x  I -200001 --0026085 1  --016730 
=  3-141592. 

tc       A  y  !  1   _  A  +  Ai?A  X  A  +  ^  ^  '  ^ ->  X  Jl 

10'^  (  102^1X2  1(J4          1X2X3  IQG 

_1        j  10^-3x10^ -fOxlO  +  l) 
~  103  ^  1  10^  I 

97001 


108 
=  •00097001. 

EXAMINATION  PAPERS. 
I. — Page  146. 

1.  3  min.  56  sec,  or  236  sec.  =  difference  for  1  day. 

1  sec.  =  "         Y^^ 

24  hr.  or  24  x  60  x  60  sec.  =  diff.  for  ^^^^-f^-Jil  days 
^6X6|x^^  =  OxBOxl^V 
=  366Jv  days. 

2.  Time  to  pass  over  91713000  mi.  =  8  min.  18  sec. 
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Time  to  pass  over  592200  x  91713000  mi. 
=  592200  X  (8  min.  18  sec.) 
=  59220  X  83  min. 
=  3413d.  91ir.  (between  9  and  10  years.) 

3.  In  a  period  of  400  years  there  are  97  leap  years  ; 
(Art.  151). 

.-.  400  y  (5  hr.  48  min.  49-7  sec.)  should  be  97  days. 
But  400  X  (5  hr.  48  min,  49-7  sec.)   =  96  d.  21  hr.  31 
min.  20  sec. ; 

.•.  in      400  yr.  the  error  =  2  hr.  28  min.  40  sec. ; 
.-.  in  12000  yr.  ♦'  =  30(2  hr.  28  min.  40  sec.) 

=r  3  d.  2  hrs.  20  min. 

4.  In  8505  days  there  are  1417  weeks  and  3  d.  over ; 

.•.  the  first  number  appeared  on  a  Friday. 

8505  working  days  =  ^^^—  ordinary  days  =  27  yrs. 
61  da.  nearly. 

27  yrs.  and  61  days  from  Monday,  June  18th,  1877, 
is  Friday,  April  19th,  1850. 

5.  The  time  between  9  hr.  13  min.  A.M.  on  June  26, 
1858,  and  midnight  on  Dec.  31,  1873,  is  5667  d.  14  hr. 
47  min.  Now  29  d.  12  hrs.  47  min.  30  sec.  is  con- 
tained in  5667  d.  14  hr.  47  min.  191  times  and  26  d. 
19  hr.  34  min.  30  sec.  over. 

.*.  there  were  191  full  moons,  and  the  last  one 
occurred  26  d.  19  hr.  34  min.  30  sec.  before  12  P.M.  of 
Dec.  31,  or  at  4  hr.  25  min.  30  sec.  A.M.  of  Dec.  4. 

II. — Page  146. 

1.  Since  1  ft.  6  in.  =  -^  a  yard ; 

.-.  9  mi.  7  fur.  39  per.  5  yd.  1  ft.  9  in.=10  mi.  3  in. 
which  can  easily  be  changed  to  inches,  and  the  result- 
ing number  of  inches  reduced  to  10  mi.  3  in. 

2.  No.  of  revolutions  of  fore- wheel  ^^-''fj-  ^^  =  3360  ; 

of  hind-wJiccl  =  3360 -718  =  2642 
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Hence  the  circumfer.  of  bincl- wheel  =  '^-  ^2  8_o  ^^ 

2G42 
1  Q  1  3  0  7    ff 

3.  Time  in  seconds  =  ^As^JLio  ^20640 

G  6 

r=  7  br.  24  min.  ; 

.-.  It  will  reach  Montreal  at  (6.25  +  7.2-1)  or   1.49  i5.m. 

Time  the  Toronto  train  has  been  goiDg  at  8=1  br.  35  min. 

Distance  it  goes  in  1  br.  35  m'm=^^^^-^  mi. 

=  71i  mi. 

Distance  between  Montreal  and  Toronto  train   at  8 

a.m.  is  (333-711)  mi.,  or  261f  mi. 

Each  second  they  approach  (88  +  66jft.  or  154  ft. 

Nimiber  of  seconds  to  meet     =261.7 s^sajo 

1 54 
Distance  gone  by  Montreal  train — 261.75x5280x88  ^^j 

5  2  80X154 

=  149i  mi. 

,     ,  ,       ^,       lG050x(202yd.  9in.) 

4.  Average  lengtn  = ^^ 

=  19  mi.  14642 7  yd. 

5.  Number  of  strokes==^^^^^|^« 

=  28160. 

III. — Page  147. 

The  corresponding  unit  of  area  is  a  square  each  of 
whose  sides  is  equal  to  the  lineal  unit,  and  the  corres- 
ponding unit  of  volume  is  a  cube  each  of  whose  edges  is 
equal  to  the  lineal  unit. 

When  the  lineal  unit  is  twelve  inches,  the  unit  of  area 
is  a  square  each  of  whose  sides  is  12  inches,  or  a  square 
whose  area  is  144  sq.  in.  ;  the  unit  of  volume  is  a  cube 
each  of  whose  edges  is  12  inches,  or  a  cube  whose 
volume  is  1728  inches. 
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2.  LcDgtli  of  table  =  90  in. 

Width  of  table  =  40  in. 
Area  of  table  =  (90  x  40)  sq.  in. ; 
.-.  number  of  coins  =  90  x  40  =  3600. 
3600  hilf  pence  =  £7  10s. 

3.  If  A  gets  1,  B  gets  2,  and  (7  f  of  3,  or  2^  ; 

1+2  +  21    =    51; 

.-.  A  gets  4f  of  17  a.  2  r.  38  per.  19  yd.  7ft.  45  in. 

=-  3  a.  1  r.  20  per.  21  yd.  77|  in. 
and  B  gets  2  x  (3  a.  1  r.  20  per.  21  yd.  77|  in.) 

=  6  a.  3r.  1  per.  11  yd.  7  ft.  118f  in. 
and  C  gets  2^  x  (3  a.  1  r.  20  per.  21  yd.  77i  in.) 

=  7  a.  2  r.  16  per.  17  yd.  1  ft.  291  in. 

4.  ITumber  of  yards  in  1  bale  =   -^s^' 

"      1  niece  -  ^^^^^^- 

J.   piece    —    34x68 

=  29. 

5.  Number  of  sq.  in.  in  15  sq.  ft.  —  15  x  144, 

.-.  pressure  =  (15  x  144  x  15)  lb. 
=  16  t.  4  cwt. 
When  the  barometer  is  at  29  the  pressure  will  evi- 
dently be  ^Q  less  than  before. 

^V  of  16  t.  4  cwt.  =  10  cwt.  3  qrs.  5  lb. 
IV. — Page  147. 

1.  2  bu.  3  pk.  3  qt.  =  91  qt. 

.-.    cost      =91  x  12^  cts. 
=$11.37^. 

2.  ]  30  rods  4  yd.  2i-   ft.=130§f  rods. 

.-.    cost*'        =-130-2!>-x$2.50. 

=  $82111 
Part  to  be  paid  in  wheat  =7227/;  |] 

227.1 -•* 
.%  Number  of  bubhcls     =  ^,J'.^ 

;=259bu.  2pk.lgal.lJ§^pt, 


SOLUTIONS  HAMBLIN  SMITh's  AEITHMETIC.  29 

3.  29  gal.  3  qt.   1  pt.     -291  gal. 

.-.  cost  of  brandy  =29|  x  -iSf  cts. ; 

29Z  X  43 -^ 
.-.  quantity  of  rye  =  —"qTT — -  ^^' 

=41  bu.  3  pk.  2|  qt. 

4.  Ill  bu.  2  pk.  4  qt.     =3572  qt. 

2  bu.  1  pk.  4  qt.     =76  qt. 
.-.  number  of  bags  =^yF=47. 

^    ^^      ;.       ^         .  129x95x4^ 

5.  JSumber  ol  quarts        = o 

129x95x4+x45 
.-.  value  of  produce     = no — o^ cts. 

=$96.93.... 

v.— Page  148. 

1.  Number  of  ounces  bought  =  12  x  16, 

sold  =  i-^iiiooo. 

20x24 

Cost  price  =  12  x  16  x  37  J  cents 
=  $72. 
Selling  price  =  ^^Vo"^7^''*"  cents 
=  $70"";  '" 
.*.  he  loses  $2. 

2.  Cost  of  1  oz.  or  480  grs.  =  15  cents  ; 

.-.  cost  of  ^^  grs.  =  I^l^l^  cents 
=  13|-J  cents. 
8.  It  is   evident  the  weight   must   be    a    common 
measure  of  8  lb.  20  gi\  and '8  lb.  11  oz.  16  dwt.  16  gr. 
8  lb.  20  gr.  =  56020  gi\ 
8  lb.  11  oz.  16  dwt.  16  gr.  =  51760  gr. 
The  H.  C.  F.  of  56020  gr.  and  51760  gr.  is  20  gr. 
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4.  39  mi.  1  fur.  1  per.  9  inch.  =  24791G7  in. 

.-.  the  weight  =  21791-67  lb.  (Art.  138). 

=  12  t.  7  cwt.  3  qr.  1667  lb. 

5.  The  thirtieth  part  of  1  cwt.  3  lb.  =  /J^  cwt. 
The  eighty-fourth  part  of  2^  cwt.  =  ^^j%  cwt. 

.*.  500  times  theii'  difference  =  SOOx^fj  cwt. 

=  250  lb. 


1. 

40 

23  X 

Examples  (Ixxxvii 
£  s.    d.            £     s. 
10    0    0       =230    0 

).     Page  151. 
d. 
0       =cost  of  23  rd. 

30i 

4x 
12  X 

0    5 
0    0 

£    s. 
3  18 

0=10 

~^m=  0  0 

0       =       "       4  p. 

2. 

4 

231    0 

d.            £     s. 

2       =  46  18 

8j-|--7-=entire  cost. 

d." 

0       =cost  of  12  cwt 

25 
16 

3x 
22  X 

0  19 
0    0 

6i     =     2  18 
m  =     0  17 

71     =       "         3qr. 
2-^  =       "      22  lb. 

12  X 

0    0 

£   s. 
2  18 

m^     0    0 

72^0=       "       12  oz. 

3. 

4 

40 

10  X 

50  14     4|-J|=.^  entire  cost. 
d.            £     s.    d' 
lOf     =  29    8  lOf     =cost  of  10  a. 

3x 
26  X 

0  14 
0    0 

£   s. 
<    3  14 

81     ==     2    4 
4i^  =     0    9 

2       =       "       3ro. 
6f     =       "     26  p. 

4. 

4 

132) 

32    2 

d.            £   s. 
81  =492  18 

7^     =  entire  cost. 

d. 

9       =cost  of  132  cwt 

25 

3x    0  18 

8A=     2  16 

OA  =       "         3  qr. 

lO^x    0    0 
63x12  12 

8-=     0    7  10-i,V=       -     lO^lb. 

5. 

4 

496    2 
d.           £     s. 
0     =793  16 

d, 

0       =  cost  of  63  cwt 

25 

3x    3    3 

0=99 

0       =         "          3  qr. 

17ix    0    2 

e^=    2   4 

805    9 

H     =-.       "     171  lb. 
1^     ^entiie  cost. 
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£  ■  s.  d. 

=  3045  0  0=  cost  of  29  a. 

=      78  15  0    -       -        8  ro. 

=        3  5  74-  =        ''        5  per. 


4 

G.         £      s. 
29x105     0 

d. 
0 

40 

3x    26     5 
5x      0  13 

0 

u 

3127     0     7i 

^  entire  cost. 

7.        £ 

s. 

d.           £      s.     d. 

2016X   3 

17 

6       =  62     0     0     = 

cost  of  16  oz. 

24    6x   0 

3 

lOi    =    1     3     3    = 

6  dyvt. 

20  X   0 

0 

lit=    0     3     21  = 

"         20  gr. 

63     G     5f  = 

entire  cost. 

8.           £ 

5. 

^.              £       5.     ^. 

4  25x42 

2 

4       =  1052  18     4 

=  cost  of  25  a. 

40    1x10 

10 

7       =       10  10     7 

=       ''       1  ro. 

lOx   0 

5 

3^  =        2  12     n 

=       "       10  p. 

1006     1     6t 

=  entire  cost. 

9.       £ 

s. 

cZ.              £     s.     d. 

4|13x22 

8 

0      =  291     4     0 

=:■  cost  of  13  cwt. 

25|  3x    5 

12 

0      =    16  16     0 

=       "       3  qr. 

Il7x   0 

4 

5if  =      3  16     i^a 

=       "      17  lb. 

311   16     le 

=  entire  cost. 

10.         £ 

s,      d.              £     s.     d 

4|319x2 

12 

6      r^  837     7     6 

=  cost  of  319  cwt. 

25      3x0 

13 

11    =      1  19     41 

=       "       3  qr. 

1  16x0 

0 

6,V=      0     8     4^V 

=       "       16  lb. 

839  15     3-1?^  =  entire  cost. 


Examples  (xc.)     Page  157. 
1.  Value  of  i-  of  estate  =  S7520  ; 

•••      "      t         "         =^(fx^f) 
=  $7833^. 
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2.  Value  of  f  of  |  of  ship  =  $1200; 

.-.      *♦  whole  ship  =  $(4  x  1260) 

=  $5040. 

3.  Quantity  bought  for  8GG  half-pencc^SS-  lb. 

2013x8?- 
.-.     "  "         2013half-pence=  — gg^lb. 

-is^yb. 

•4.  Amount  of  work  done  in  25  da.  =  y\  ; 

llfx  2 
■^^'^       ~       25 

T65* 

5.  Time  he  walks  96800  ft.  =  330  min. ; 

...  -    ^'   7920  ft..=--|A^3^^-0^in. 
=  27  min. 

6.  Value  of  f  of  ^V  of  ^^  of  estate  -=  8603.125  ; 

.    .  o     .     .  .  ^iof^-^gX  603-125 

...       -  J  of  A  of  estate        =  ^^^of  ^  of  ^ 

y  Olyg^OI  Y^ 

=  $1182.125. 

7.  Distance  15.5  cwt.  is  carried  =  60  mi. 

15.5  X  60 


3.25  cwt. 


~       3.25 
^  286-I--5-  i^i- 

8.  Value  of  ^  of  |  of  ^V  of  vessel  t=  $1400  ; 

1    of   1    of  vessel         _  c^tt  of  tV  X  1400 
1 T  01  T  2  ot  vessel         _  ^  __^_^^__ 

^    OI    -g^    01    yT 

=  $400. 

9.  Value  of  1  lb.  of  gold  =r  12  x  £3-89  ; 

...       "     -04       "  =  £(-04  x  12x3-89) 

=  £1  17.S.  4.-128(1. 

10.  Cost  of  6  in.  of  the  first  kind  =  \d.  =  f|rf. 

second      "    =  y±d.  =  ±M. 

10}  *i 

Now  18  —     ^^^       and  **  —  -  '^-^  • 

iNOW  yy   _    1  7  ^  4  1  ,    cina  yy   —    1  7  j^  4  1    , 

...  the  first  kind  is  the  cheaper. 
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11.  Weight  carried  20  mi.  for  £U\  =  60  cwt.  ; 


£ojy  =-lJi CY,L. 

^'  14^ 


=  221  cwt. 

Examples  (xci).    Page  158. 

1.  Amount  mov.cd  by  8  men  in  7  da.  1=  10  a.  ; 

""  8x7'' 

=  -180a. 

2.  bum  earned  by  8  men  in  5  da.  ~  ^GO  ; 

*'  ««  32  '=        24:     "      =    1^3 -2  X  -24X0.0 

=  S1152. 

3.  Nnmber  needed  to  consume  351  qr.  in  108  da. 

=  939  men  ; 

1404  qr.  in  oG  da. 

1404X108X939    _ 

men 


3  5  1X56 

=  112G8. 
4.  Number  of  hordes  supplied  by  8  bu.  for  16  da.  =  2 
"      3000  X  8  bu.  for  24  da 

3  000x16x2 


4000."^ 


5.  Cost  of  carriage  of  3  cwt.,  150  mi.  —  812  ; 


7-89  cwt.,    50  mi.  =  8' 


•  8  9x50x12 


3x150 

=  $10.52. 

6.  Cost  of  carriage  of  2  t.  for    G  mi.  —  $1.50  ; 

.-.         "  .'■     12Mt..for34mi.=sl?ii^i^ 

=  So4-61i. 

7.  Sum  earned  by    3  men  in    4  da.  =  $15  ; 

.-.       -  -       18        "       IGda.  =.S'-^^Y--' 

=  .S3G0. 
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8.  Number  required  by    6  people  for  24  da.  =  4  bu. : 
•«  »*  72  "  8  da. 

7  2X8X4 


G  X   24 

=  16  bu. 


bu. 


9.  Time  required  to  travel  150  mi.  =  60  hr. ; 

.-.       -  "  "  500mi.  =:^^'^^hr. 

1  5  0 

=  200  lii\ 
But  200  hr.  =  Vif  ^^-  =  20  da. 

10.  Cost  of  carriage  of       5i|  cwt.  =  $15.70  ; 

4  X  7^\  cwt.  =  Si^^l?^^— 
=  $78.60. 

11.  Number  required  to  earn  $120  in  6  da.  =  16  ; 

"  "  '*       $270  in  8  da. 

2  7  0  X  G  X  1  G 


120X8 

=  27. 

12.  Number  supplied  for    $1.20  for  50  br.  =  5  ; 

$21.60  for  60  br. 

2  l.GOx  50x5 

1-20x00 
=:.    75. 

13.  Time  $190  lasts  3  men  ^  4  weeks  ; 

•••         "     ^475     -     5    ''     =.ii--Jwcc.s 

=  6  weeks. 

14.  Cost  of  2  horses  for  5  mos.  =  $120  ; 

"  3  "  11         <'        ^=    g>3  X  1  1  X  1  20 

=  $396".''" 

15.  Time  5  horses  are  fed  for  7050^7.  =  6  weeks  ; 

"     3         -  -        AdS5cl.  =  ^x^^3.^x_G 

3X7  050 

=  7  weeks. 
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16.  Time  required  by  o  men  to  reai^  12^  a.  --=  5G  lir. ; 

"  »*         7  "  15  a. 

5  X  1  5  X  5  G  i 

7  X  1  2i 

=  48  hr.  =  4  da. 

17.  Quantity  required  for  858  men  for  6  mo. =234  qr. ; 

979         "     Si^mo. 

979  X  31X234 

—  358X6  ^    * 

=  155f  qr. 

18.  Time  in  wliicb  5  men  cam  $315  =  G  weeks  ; 
...         ..  <.        4         "         S231  =  ^-^^V^,".  w. 

=  54-  weeks. 

19.  Time  in  whicji  7  men  mow    22  a.  =  88  hr. ; 

"     12         '*         360  a. 

7X360  X  88  Jjj.^ 

12X22 

=  840  hr.  =  84  da. 

20.  Time  in  which  10  horses  eat  7-^-  bu.  =  7  da.  ; 

28  *'        30  bu.  = 


0X30X7 


da. 


28x7i 

=  10  da. 

21 .  Time  300  bbl.  supply  (3  x  44  x  30)  rounds  =  5  da. ; 

"    400         "  (5x66x40) 

4  00X3X44X30X5  -j 

300X5X66X40 

—  2  days. 

22.  Number  required  to  earn  19314'i.  in  54  da.  =  29  ; 

407x20x12^.  in  12  da! 

407x2 0X12X54X29 

1  9  3  1^  X  1  2 

=  660. 

23.  Cost  of  hiring  3  liorses  for  1  mo.  =^  £18  ; 

,4x5x18 


5  mo.  —  £       g 
=  £120. 
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Examples   (xcii).      Page  i6i 
1.  Part  of  work  done  by  ^  iu  1  hr.  =  J-. 

-"  9  ^ 


5 

Timo  required  to  do  {'-^  of  work  =  1  br.  ; 

all  tbe  work  =  "^  ^y- 
.-^  35.br. 

2.  In  1  br.  A  doos  3V  of  work  ;  B,  ^^ ;  C,  -^\. 
.'.  Part  done  by  A,  B  and  (7  in  1  br. 

=  W5  +  4V->-4V)  of  work 

Time  required  to  do  ^V^V  ^  work  =  1  br.  ; 

all  tbe  work  =  ^^^i  br. 

19  1 

3.  In  1  day  A  and  B  reap  \  of  field ;  A  and  C,  f]  B 
and  C,  :^ ; 

.*.  twice  (A's  work  +  ^'s  work  +  C's  work)  daily 

—    3  i-  T  +  4   8  4' 

.-.  A,  B  and  C  do  -^^^  of  the  work  daily. 
Time  required  to  do  y^^  of  work  =  1  da.  ; 

all  tbe  work  =  i^^  da. 
=  2|f  da. 

4.  Part  filled  in  1  min.  =  (i-  +  -i-j-^y  of  vessel 

=  f  of  vessel. 
Time  required  to  fill  f  of  vessel  =  1  min. 
"  "  tbe  vessel  =  ^-|^min. 

=  2|.  min. 

5.  Part  done  by  ^  in  1  da.  =  yL  of  ^  of  work  ; 

2  da.  =  2Xj\oi^'^  - 
—  ^\  of  work. 
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Part  done  by  5  in  2  da.  =  l-{^^^-\-^\)  =  ^ ; 
1  aa.  —  ^  oi  3^  —  y^  , 
.'.  B  would  do  the  whole  work  in  10  days. 

6.  In  1  hr.  A  does  ^  of  the  work ;  B  and  C  do  j  ;  A 
and  C,  |. 

Part  done  by  C  in  1  hr.  =  f  —  3  ~  fV  » 

i>  —    3  —  T  2    —    XT' 

Time  B  rerpires  to  do  y\  of  work  =  1  hr.  ; 
.-.     "      B  "  all  the  work  =    --,fi  hr. 

=  4  hr. 

7.  Part  done  by  A  in  12  da.  =  |f  ; 

"     S  "    5  da.  =  j\  ; 

.-.     -    •         -     C  -     4  da.  =  l-(iHTV) 

—  t- 
Time  C  requires  to  do  f  of  work  =  4  da.  ; 

.-.     "     C        "  aU  the  work  =^ 

=  18  days. 

8.  Part  filled  in  10  min.   =--  14+ i^-'" 


T¥^20"       4^ 


—     2  9 


EXAMINATION  PAPERS. 
I. — Page  164 
1.  Weight  canied  36  mi.  =  1200  lb. ; 


... 

a               (( 

24  mi.  -'<"<„■;<"' 

=  1800  lb. 

2. 

Value  of  f  of 

ship  = 

=  .813056  ; 

.-. 

"        1 

"       = 

fx  13056 
=  $18360. 

3. 

Value  of  12  X 

3i  oz. 

of  silver  —  854  ; 

••• 

<( 

22  oz. 

_    C    22X54 
^    l2X3i: 

=  $26.40. 
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4.  Expenses  in  35  da.  =  $61.60  ; 

-=  $642.40 ; 
.-.  his  total  income  =  $1042.40. 

5.  When  tlie  tax  is        Qd.  the  income  =  £1 ; 

3690cZ.  "  =jgil2_ojL' 

=  £615. 

II. — Page    164. 

1.  Tax  on  $2720  ^- $(2720-2640-60)  =  $79.34  ; 
.-.      *'     $1       =1^1^  cents. 
=  2-9-f-3\  c^nts. 

3.  Since  5  horses  =  84  sheep  ; 

10      "  =  168  sheep ; 

.-.  10  horses  and  132  sheep  =  (168  +  132)  sheep 

=  300  sheep. 
Ana  15  horses  and  148     "      =  (252  + 148)  sheep 

=  400  sheep. 
Cost   of  keeping  300  sheep  =  $202  ; 
.,      .*  u         400      -      =$-*Ao^_|^ 

=  8269i. 

3.  Debt  on  which  he  loses  25  cts.  =  $1 ; 

/.      "  "         $602.10=  $«-^^^f^ 

=  $2408.40. 

4.  No.  required  for  1  work  in  22  da.  =  15  men  ; 

.-.     "  *'  4  works  "  -5- da. =4  X  5x  15  men 

=300  men. 

5.  Time  for  72  men  to  do  1  work  =63  days 

.-.      "      42      "  3  works=^^'-5„-^^  da. 

4  2 

=  324  da. 
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III. — Page  164. 

1.  ^'s  wages  for  12|-  da.  =  ^'s  wages  for  T-h  da.  +  5's 
vYages  for  7^  da.  ; 

.-.  /is  wages  for  (12f-  -  7^-)  da.  =  ^'s  wages  for  7i  da.; 

12^-  X  7i 
.".  A'a  wages  for  12^-  da.  =  J5's  wages  for  -  ^  .j  "  da- 

=  18  days. 

2.  No.  rcnnivedfor  1  work  in  30  da.  =  100  men  ; 

.-.     "         "  3  warks  in  \^  da.  =  3  x  4  x  100  men 

=1200  men. 

o.  In  working  capacity  5  men  —  7  women  ; 

"  "         7  men  =  ~~  women 

=  9|  women. 

Time  for  7  women  to  do  1  work         :=  37  da.  ; 

2x7  X  37  , 
.-.   "    (9|  +  5)  women  to  do  2  works  =  — ^^^ da. 

=  35  da."* 

4.  Part  done  by  A  and  S  in  1  day  =  ^L-  of  work, 

"       "     by  ^  alone       "        =-gLofwork; 
.-.      *'       "     by  ^  alone       "        =  (^^^^  —  3L)  of  work 

=  TW  of  work 
.-.  Time  required  by  A  to  do  all  the  work  is  33^  da. 
Amount  done  by  A  in  20  da.  =  ^-^  =^0%  ^^  ^o^k. 
B  in  20  da.  =  ^-  =  j%%  of  work ; 
.'.A  does  (ywo  0^'  3")  0^  work  more  than  B. 

5.  Part  of  cistern  emptied  in  one  min.  =  tV—'sV 

—  su » 
.'.  time  required  to  empty  cistern  =  60  min. 

IV. — Page  165. 
l.'A  works  10  da.  ;   B,  3  da. ;   C,  4  da.. 
Work  done  by  A  in  10  da.  =  |f  of  work  ; 
B  in    3  da.  =  -^^       *'       ; 
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.*.  the  time  C  does  { 1  -  ( J-f  -t-  y\)  [  of  work  =  4  da. ; 
.*.  the  time  C  does  the  entire  work  =6x4  da. 

=  24  da. 

2.  Time  for  (9  4-  2  x  12  +  3  x  7)  boys  =  250  da.  ; 

"       (18  +  2x15  +  8x9)     " 

rg  +  ax  12+3x  7>x250    n 

r8  +  2  X  1  5 +3"jr9  ^* 

=  180  da. ; 
.'.  to  do  double  the  work  they  would  be  2  x  180  da. 
=  360  da. 

3.  They  approach  each  other  at  the  rate  of  10  miles 
per  hour ; 

.-.  they  would  meet  in  Yf  ^^•■>  ^^  ^^  l^^-5 

.*.  A  would  have  gone  10  x  6  mi.,  or  60  mi. 

When  the  sum  of  the  distance  each  walks  equals  50 
mi.,  or  150  mi.,  they  will  be  50  mi.  apart. 

This  is  the  case  after  they  have  walked  f  ^hr.,  or  '^-^-^ 
hr.  =  5  hr.,  or  15  hr.,  respectively. 

4.  Between  noon  Monday  and  10^  a.m.  Saturday, 
there  are  118^  hr.  / 

Time  lost  in  24  hr.  =  3i  min. ; 

»        118i  hr.  =  'i^ 

=  15  min.  36^^^-  sec. 
As  the  watch  is   10  mm.  too  fast,  it  will  be  5  min. 
364^^  sec.  too  slow. 

5.  The  watch  goes  290  min.  in  300  min.  of  exact 
time  ; 

,-.  290  min.  on  the  watch  =  300  min. ; 

.-.  300         -  "  =  ^S-Jf^  min. 

=  5  hr.  10-^§  min. 
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In  the  second  case,  310  min.  ou  the  watch  =  oOO  min.; 
.-.    300 


il  1  0 

=  4  hr.  50^^^  min. 

v.— Page  165. 

1.  Wages  for  60  da.  at  $2         =  60  x  $2. 

=  $120; 
.-.  total  loss  by  idleness  =  $28. 

Sum  lost  by  being  idle  1  day  =  §(2+1.50); 
.-.number  of  days  of  idleness  =^%%=  B; 
.-.   he  worked  (60-  8)  days  =  52  days. 

2.  In  1  hr.  1  man  does  ^^^  of  work ;  1  woman,  jf^  ; 
1  t>oy,  tJ^  ; 

.-.  part  done  hourly  by  1  man,  2  women  and  3  boys 

1_J_       4          il      2.T 

-2^    ^   TT5    +    46    15^^ 0* 

Time  required  to  do  ^Vo  ^^  work  =  1  hr. ; 

"       all  the  work  =  ^"3—  hr. 

=  10' hr. 

3.  By  the  second  part  of  the  question  we  see  that 
pipe  -4  — pipe  C,  empties  -^  of  the  cistern  in  1  hr.; 

.-.  pipe  C—i3ipe  4,  would  fill  :j'^  "  " 

We  have,  therefore, 

part  of  cistern  filled  in  1  hr.  by  pipe  A  +  pipe  B=^ 


"      C  -   -      A=J,, 

"    ^-  "    ^=A; 

"  2 

X 

"^-=i+4V  +  A-/4 

"  B=^- 

"^=i-^=A 

.♦.  pipe  B  fills  the  cistern  alone  in  %^  hr.^6|  hrs. 
"     ^  "  %8  hr.=9|  hrs. 

4.  Number  of  hours  between  12  on  Saturday  night 
and  noon  on  Tuesday  is  60, 


42 
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Number  of  hours  between  12  on  Saturday  night  and 
4  p.m.  on  Thursday  is  112. 

3603  mill,  on  clock  ==  3600  miu.  of  true  time  ; 
.-.  6720  "  =  ilH||^«  min.     " 

^--  111  hr.  54t^\  miu. 
=  3  hr.  54yVoT  ^i^-  P-°^-  Thursday. 
=  3  hr.  54?-  min.  nearly  " 

5.  Amount  which  the  work  falls  behind  daily 
=  (i  +  T  +  i-i— to)  of  a  day's  work.  ; 
.*.  in  84  days  it  falls  behind 

sixa+i+j-i-xV)     "     " 

^^  17'6  days  work; 
.*.  part  which  17  men  must  do  more  =  -0  of  a  day's  work; 
"  1  man  "  =  ^     " 


Examples  (xciv.)     Page  169. 

7.  Time  for  which  interest  is  to  be  calculated  =  135 
days. 

TiitPVPqf  —   e   5  9  1  3  X  I  3  5  X  1  5      _    rt.8  IX  27X15 

inteiest  _  ^      305x200 ^       200 

=  $164-025. 

8.  Time  =  159  days  =  ^^f  yr. 
Interest  =  £(204f li  x  ^f  f  x  ^) 

p4 91 7  1X53 


0X7300 
=  i-±  VS.   ^y^jj-qU. 

Examples  xcv.      Page  171. 
1.  Interest  on  $326  for  15  yi*.  =  $220.05  ; 

«  $100  for    lyr.  =  $^f^^ 
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2.  Interast  on  S700  for  1  yr.  =  $'-f"-f^  =  $42 
The  entire  interest  on  S700  =  S  (920. 50 -700) 

=  $220.50. 
Time  for  which  $42  is  interest  =  1  yr.  ; 

"     §220.50       -        =  ^^  yr. 
=  5i  yi-. 

3.  Interest  on  $100  for  8  mo.  at  9  %  =  $G  ; 
.-.  Principal  which  amounts  to  $1         =  $-f§t ; 

-         $1325  =  $!^^^^° 
=  $1250. 

4.  Sum  on  which  $54.00  is  interest  =  $100  ; 

"     $202.50         "  =$^J±Pf^LL±^ 

=  $375. 

5.  Interest  =  2  Principal  —  Principal. 

5  X  Prin. 
Bere  the  interest  of  Principal  for  1  yi\  at  5%  is  $ — :r^ — _ 

m-  -,        ^^  ^  Prin. 

Time  to  produce  $ — tt^tj —  =  1  yr.  ; 

Prin.  =  -5-°  yr.  =  20  yr. 

6.  Interest  on  Principal  for  IGf  yrs.  =  |^  of  Princijpal ; 

.-.    .'     SI      for  1  yr.  =  Spi-^-.^'^^'^,- ; 

V  J  "^^Prmcipal  X  16^ 

^.r.r.  ^     .  ^100  X  7  X  Principal 

...    -     $100  for  1  yr.  =  $8-^pH^elp^nrT6i 

=  $5i. 

7.  Sum    on   which   $70  is  interest  =  $100; 
.-.  principal  of  which  .$1  is  the  amount  =  $tt!j; 

.-.         "  "      $1275  -        =|ll^A^ 

=  $750 
Time  for    which    $52.50    is  interest  =  1  yr. ; 

.-.       -  -       $(1406.25-750)-  =«^^-HA^iyr. 

=  12|  yr. 
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8.  The  interest  on  $400  for  3  mo.  =  the  interest  on 
$100  for  12  mo. 

The  interest  on  $100  for  12  mo.,  at  a  certain  rate% 
=  the  interest  on  $200  for  12  mo.  at  half  that  rate  ; 

.♦.  the  sum  borrowed  would  i^ay  the  same  interest  as 
$(500  +  200)  would. 

Interest  on  $700  for  1  yr.  =  $35  ; 

.-.     "  $100  for  1  yr. 


=  $5. 

9.  Time  for  which  £^^^6  is  ]nterest=365  days  ; 

4^\  X  365  ^ 
.-.       "    -  £4,V  ''       =-^1^0 —  da. 

48 

=  97  da. 

10.  Interest  on  £556|foi  125  da.  =  £dj\  ; 

''  £100    for  865  da.  ^-  £^''^^4'-^?- 

=  £4-752. 

=  4f  per  cent. 

11.  Interest  on  $8000  for      1  da    =  $2  ; 

$100    for865da   ^S^-^-\^l^-^ 
=  $9^ 

12.  Cost  of  wheat  at  end  of  6  mo   =  5000  x  $1.25 

=  $6250. 
Sum  realized  =  ^6000. 
Amount  of  $6000  for  6  mo   =  $0800. 
.'.     his  gain  ^  $(6800-6250)  -^  $50. 

13.  Interest  on  Principal  for  61  yr.  =  f  of  Principal  , 

r     -.  ^fxPriucipal 

"  ^1  f^^  1  y-  -  ^Principal  X  6^ 

$100 

_  ^100  X I X  Principal  __  gg 
-  ^     PriiTcipalxei 


SOLUTIONS  IL\:NrBLIN  SMITH's  ARITHMEriC.  45 

14.  Interest  on  $100  for  4^  yr.  at  o  ''  =  $22.50  ; 
.-.  the  Principal  which  amounts  to   SI  =  $Tit.3-(T  5 

$735  =  9>'^i"'-\^ 

^  ^       1  22.. "50 

=  $600. 
Time  for  which  $30  is  interest  on  S600  =  1  yr. ; 

"        $540  '«  -         ="''^^\yx. 

-=  18  yr. 
(18-41)  yr.  =  13Jyr. 

15.  Time  for  which  $94-7025  is  interest  =  3G5  da.  ; 

'*         "  $37-905 


3  7 . 9  0  5  X  .-^  6  5 

94.7  625 

==  146  da. 


da. 


146  days  from  May  13th  is  Oct.  6th. 

Examples  (xcvi )     Page  173. 

1.       Principal  on  Interest  Jan.  1,  1877  =  Si 500.00 
Interest  to  March  16,  1877  ^         18.25 


Amount  =  $1518.25 
Furst  payment  =       100.00 


Eemainder  =  $1418.25' 
Interest  from  March  16,  to  June  13,  1877  =         20.75 


Amount  =  $1439.00 
Second  Payment  =       400.00 


Eemainder  =  $1039.00 
Interest  from  Jane  13,  to  Sept.  1  =         13.66 


Amount  =  $1052.66 
Third  Payment  =       200.00 
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Kemainder  =    $852.60 
Interest  from  Sept.  1,  to  Jan.  1,  1878  =         17.09 

Amount  =     $869.75 

2.  Principal  on  Interest  March  15,  1876  =  $3500.00 
Interest  to  June  1,  1876  =         44.87 


Amount  =  $3544.87 
First  Payment  =       800.00 


Remainder  =  $2744.87 
Interest  from  June  1,  to  Sept.  1  =         41.51 


Amount  =  $2786.38 
Second  Payment  =       100.00 


Remainder  =  $2686.38 
Int.  from  Sept.  1,  1876,  to  Jan.  1,  1877  =         53.87 


Amount  =  $2740.25 
Third  Payment  =     1560.00 


Remainder  =  $1180.25 
Interest  from  Jan.  1,  to  March  1,  1877  =         11.44 


Amount  =  $1191.69 
Fourth  Payment  =       300.00 


Remainder  =     $891.69 
Interest  from  March  1,  to  May  16,  1877  ■-=         11.14 


Amount  =     $002.83 

3.  Principal  on  Interest,  Oct.  15,  1859  =  $1200.00 
Interest  to  Oct.  15,  1860  =         72.00 
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Amount  ^  $1272.00 
First  Payment  =     1000.00 


Remainder  =     $272.00 
Dt.  iiom  Oct.  15,  1860,  to  April  15,  1861  ■=  8.16 


Amount  =     $280.16 
Second  Payment  =       200.00 


Remainder  =       $80.16 
Int.  from  April  15,  1861,  to  Oct.  15,  1861  =  2.40 


Amount  =       §82.56 

Examples    (xcviii).      Page  177* 

1.  Amount  of  $1         =  $(1.03)*  =  $1-125509  ; 

$1000  =  1000  X  $1-125509 
=  $1125.509; 
.-.  mterest  =  $125,509. 

2.  Amount  of  $1       =  $(1.03)6  =  $1-19405  ; 

$200  =  200  X  $1-19405; 
=  $238.81. 

3.  Interest  of  $1  for  4    yr.  =  $(1.06*- 1)  =  $-26248. 

"       3     "=  $(1.06^-1)  =$-19102; 

=   $(19102  +  --26148^.1_0_2J 

=  $-22675  ; 
.-.  interest  of  $675.75  for  3i  yr.  =..  S(675.75x -22675) 

=  $153  22. 

4.  Amount  of  $1000  for  4  payments 

=  $(1000x1.08*) 
=  $1125-508... 
Amount  of  $1000  at  simple  int.  =  $1120.00  ; 
.-.  his  gain  =:  $5-508... 
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5.  Amount  of  /'5000  half-yearly  =  iJ(5000x  1'02*) 

=  £5412-1608 
Amount  of  £5000  yearly  =.  £(5000  x  1.042) 
=  £5408  ; 
.-.  difference  =  £4-1608 

=  £4  Ss.  2-^%d. 

0.  Interest  on  $40000  =  $|40000x  (1.05*-1)( 
=  88620.25. 
Interest  on  §80000  ^  ${80000 x  (1.05^  -  1)[ 
=  88200.00 ; 
.-.  the  difference  =  $420.25. 

7.   GomiDound  interest  of  $248  =  ${248x  (l-OSS^-l)} 

=  $26.96... 
Simple  interest  of  $248  =  s(248  x  3  x  -035) 
=  $26.04 ; 
.-.  the  difference  =  92  cents. 

8.  Amount  of  $1  for  3  yr.  =  $(1.04)3  ^  $1124864. 
2  yr.  =  $(1.04)2  ^  $1-0816. 


Interest  during  3rd  yr.  =  $-043264  ; 

.-.    Amount  of  $1  for  2^  yr.  =.-  $(1-0816 +  *-^"— 

=  $1-103232. 
Hence  the  sum  of  which  $1-103232  is  amount  =  $1 ; 
$16989-7728 

t>  I  C989-77  28 

•it'     1.103232 

=  $15400. 

9.  The  sum  of  which  $(1.05)-5  is  the  amount  =  $] 
$27783 

q,     27  7  83     . 

•3'  1.1  57  626 

=  $24000, 
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Examples  (xcix)!     Page  i8i. 

11.  The  sum  of  which  §(1.05)  ^  is  the  Present  Worth 

$1; 

"     §6945.75  "  « 

^6945.75 

~  ^  1.053 
=  $6000. 

12.  Theamoiintofei=8(l-01875)5  =  81-070668..  : 
the  discount  off  a  debt  of  $1-070668=  $-070668  ; 

$245.25 

q 'J  45. 25  X. 0  70668 

^  lTb~7  0  6  6~8 

=  $16-186... 

13.  The  interest  on  $19-3125  for  1  yr. 

=  $(20||^-19A) 
1907  . 


e9  2 


"         $100  for  1  yr.  =$i^22lM? 

=  $5. 

14.  The  bill  is  due  on  May  4. 

Hence  the  time  is  73  days. 

The  sum  of  which  $1.02  is  the  present  worth  =  $1 
$1127.10 

(ftl  1  27.1  0  X  1 

^  1.02 

=  $1105. 

15.  Interest  on  $250  for  1  time  =  $25  ; 

$250  for  2  times  =  $50  ; 
.-.  discount  off  $300  for  2  times  =  $50  ; 

$275         "  =$^liii^ 

V  ^         300 

=  $45|. 
Again,  interest  on  $250  for  |  time  =  S12.50 ; 
.-.  discount  off  $262.50         "  =  $12.50  ; 


$275  ♦'  =  S 


C.2  7  5  X  1  2.50 


2.56 

S13^V 
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16.  The  amount  of  $1  =  $1-0375. 

Hence,  if  $1  is  the  cash  price,  $  1-0375  should  be  the 
credit  price. 

Now,  $1-0375  =  $1^V 
Hence,  if  the  cash  price  =  80, 
the  credit  price  =  83. 
The  credit  price  =  $33.20  ; 
.-.  the  cash  price  =  |f  of  $33.20  ; 
=  $32. 

17.  Interest  on  $98  for  1  time  =^^  $30  ; 

$98  for  i  time  =  $15  ; 
.'.  the  discount  off  $113      "         —  $15  ; 

$128      "         =  $—1^ 

=  $i6Hf. 

18.  Sum  on  which  $-80  is  int.  for  8  mo.  =  $20  ; 

.-.     .       -         "     $20.80         -         "        =f^'_'^^^ 

=  $520. 
Interest  on  $20  for  8  mo.  =  $-80  ; 

.-.       -       $100  for  12  mo.  =  s'— ^^j^;— 
=  $6.    "    ' 

Examples  (c.)     Fage  183. 

1.  Interest  on  $950  =  $(950 xix^:^) 

=-  $16-625. 
True  discount  off  $950  =  $^ViT^ 

=  $16-339...  ; 
.-.  the  difference  =^  $-285... 

2.  The  bill  is  due  on  Sept.  20. 
Interest  on  $722.70  for  40  days  at  7^  % 

=  $(722.70  x^VtXt^V) 
=^  $5.94  ;  I 

.-.  he  received  $(722.70-5-94)  =  $716.76. 
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3.  The  bill  is  due  on  Nov.  1«. 
Interest  on  $7850  for  l-i6  days  at  10  % 

=  8(7850  xJMxAV) 
=  S314. 

4.  The  note  is  due  on  Oct.  6. 

The  interest  on  $100  for  95  days  =  $V¥  > 
.-.  note  for  which  he  receives  $(100— VV)  =  $100  ; 

-.       $501.69  =  8?51^^^  1-5.^ 

^  71  67 

=   $511. 

5.  Interest  on  $5555  =  $(5555  Xy^u) 

=  $333.30.  * 
True  discount  off  $5555  =  $(^Ji^) 
=  $314.43... 
.-.  the  difference  =  $18.86. 

EXAMINATION  PAPERS. 
I.— Page  184 

1.  Co ??ipo2<?ic^  interest  on  $1  =  8(1.043  —  1)  ; 

''       $25000  =  25000  x  $(1.04^  -  1 ) 
==  2500ax  $-124864 
=  $3121.60. 

2.  Amount  of  SI  at  compound  interest  =  $1-124864. 

SI  at  simple  "       =  $1.12  ; 

.-.  sum  on  which  $-004864  is  difference  =  $1  ; 

$3.80  "  =$^ii^^. 

^  004864 

=  $781.25. 

3.  Compound  interest  on  $100  for  2  yr. 

=  100  X  $(1.04'-' -1) 
=  $8.16; 
.-.  the  simple  interest  on  $100  for  2  yr.  =  $8.16  ; 
$100  for  1  yi-.  =  $^^ 
=  $4.08. 
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4.  Compoimd  interest  for  8  yr.  =  1000  x  $(1,033-1) 

=  $92-727. 
"  "  2yr.  =  1000  X  §(1.032-1) 

=  $60.90 ; 
Syr.  =  $31-827; 
195  da.  =  ^ff  of  $31-827 
=  $17.00  ; 
"     2  yr.  and  195  da.  =  $77.90. 

5.  He  adds  $20  to  liis  capital  for  each  of  4  years. 
Amount  of  the  1st  $20  saved  =  20  x  $(1.04)*. 

2nd  $20     "       =  20x8(1.04)3. 
3rd  $20     -       =  20xS(].04)2.      - 
4th  $20     "       =  20  X  $(1.04)  ; 
.'.  his  capital  is  increased  by 
$(20  +  20  X  1.04  f  20  X  1.042  ^_  20  x  1.04^  +  20  x  1.04*) 
=  $(20x5-41632...)  =  $108-326...; 
.-.  his  present  capital  ^  $(8000  +  108-326...) 
=  88108-326... 

II.— Page  184. 

1.  See  articles  181,  182. 

2.  True  discount  =.  $^-J^  =  $\7 

=  $19.04if 
Interest  on  $%\^  =  $(Vt  Xy^^) 
=  $-95^V 

4  00x6 


Interest  on  $400  =  $    ^^^ 

=  $20. 
Now,  $(20-19.04^^)  =  $.953,V 
3.  Discount  off  £120  =  £10  ; 

£110  =  £'^^~ 
=  £9  3J.  U. 
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% 

4.  Interest  on  $(10202-372)  for  1^  yr.  =  $372  ,• 

$100  for  1    yr. 

_  ^100x372 
~  '"9926xlJ 
=  $3i. 

5.  Present  value  of  a  de  )t  of  $(1,052)  =  $1 ;. 

$110.25 
^  110.25x1 
-  ^~i:05^ 
=  $100. 

III.— Page  185. 

1.  Amount  of  $5000  at  end  of  18  mo.  =  $5450. 
This  was  the  sum  he  had  to  return. 

Amount  of  $7500  for  1  yr.  =  $7950. 
This  was  the  sum  he  reahzed ; 
.-.  he  gained  $(7950-5450)  =  $2500. 

2.  Discount  on  $7  for  93  days  at  6  %  =:  $-10701  ; 
.•    cash  selhng  price  =  $7  — $'10701  =  $6-89299. 

Profit  per  cwt.  =  $6-89299  -  $5.25  =  $1-64299. 
Hence,  total  profit  =  43f  x  $1-64299  =  $71.88... 

3.  Present  worth  =.  $12^^^^^ 

See  Note  I.,  Art.  181. 

4.  Interest  to  be  received  each  half  year  =  $250. 

Interest  on  $1  for  1  mo.  =  $^1^ ; 

Sum  x$(l5f^  +  l^t<,+  U|^  +  l^£^  + 1^1^+1^^) 

=  $250; 

.-.  sumx$(6/^V)  =  $250; 

o250 
.'.  sum  =  S . 

Note. — The  advanced  student  may  refer  to  Ex.  1, 
page  342. 
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5.  Interest  on  £266|  for  i  yr.  =  £(266f  x  iX^^C^. 

=  £3. 

Discount  off  £83  for  i  yr.  =  £^^^ 
=  £3. 

IV.— Page  185. 

1.  Interest  on  $6400  for  8  mo.  =  §213^  =  dipcni^i^t  ; 
.-.  $6400-^213^  =  $61861  =  sum  he  lias  to  hiiv. 
Amount  of  $1  for  8  mo.  ^  $1.03^  ; 

"     $61861      "       =  61861  x$1.03i 
=  $6392.881  ; 
.-.  sum  gained  =  $(6400-6392.88f) 
=  S7.11|. 

2.  Compound  interest  on  .-=  $(1.08^  - 1) 

=  $-259712. 
Simple  interest  on  $1  =  $-24  ; 

.'.  difference  =  $-019712. 
Sum  on  which  $-019712  is  difference  =  $1  ; 

-         -       $985-60  "  =^-Its-^^! 

=  $50000. 

3.  Since  the  discount  is  the  present  worth  of  the 
interest, 

Interest  on  £63^^  for  2  yr.  .-=  £7  19^.  Ud. ; 

£63^^  for  1  yr.  =  £3§l^  ; 

100  V  8-'^  1  7 
£100  for  1  yr.  =  £^^^^^m 
63^ 

-  £6i. 

Again,  sum  on  which  £7-f^^  is  interest  =  £63^ ; 

1 3         li 

JO- 


4?7i  1  3  3 


=  £574  13s, 
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4.  Amount  of  88000  in  4  yr.  =  8000  x  $(1.05)* 

=-.  S9724.05  ; 
.-.  ^'s  is  better  by  $(9724.05-9500) 

=  $224.05. 

5.  Suppose  he  borrows  $100, 

then  the  interest  he  receives  amounts  to 

2x8(1  +  1.02  +  1.022  +  1.023)  -=  $8-243216. 
Interest  he  has  to  pay  =  $6  ; 
sum  on  which  he  gains  S2-243216  =  $100 ; 


$269-18592  =  $ 


2691 8592x100 
22432  1  6 


5. 


=  ;5izuuu. 

Examples  (ci.) 

Page  187. 

0  X  1  = 

0 

3  X  ^  = 

1 

6  X  i  = 

6 

9  X  ^  = 

1 

12  X  i  = 

13 

15  X  i  = 

45 

6 
6" 

... 

the  equated  time  = 

45 

=  7i  mo. 

f 

16 

X  450 

=    7200 

13^ 

X  250 

=    3875 

700 

)  10575 

15WV  ■=  equated  time. 
It  is  now  required  to  find  the  present  worth  of  $700 
due  in  15  2^5-  mo. 

Present  worth  of  $700  =  g'^QQx  100 

105^ 

-  $666^14- 
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7. 


4i. 
The  whole  deht  is  due  in  4^  mo. ; 
.-.  if  one-half  of  it  is  paid  now,  the  other  should  no 
be  paid  till  2x4^  mo.,  or  8f  mo. 


2 

X 

1 

= 

2 

3 

X 

Ji 

= 

1 

6 

X 

3 

= 

V 

e 

6 

) 

26 
T5" 

8.                                 Debt. 

When  Due. 

No.  of  (lavs  from 
Jan.  30. 

$80.75 

150.00 

30.80 

40.50 

60.30 

Jan.  30 
Apr.    3 
July    1 
Aug.  10 
Aug.  25 

0 

63 
152 
192 
207 

Taking  Jan.  30  as  the  date  from  which  to  calculate 
the  equated  time,  we  have 

Ox    80-75  =    000000 

63x150.00=    9450.00 

152  X    30.80=    4681.60 

192 X    40.50^    7776.00 

207  X    60.30  =  12422.10 

362 

.35    )  3432J 

).70 

95  almost. 
95  da.  from  Jan.  30  is  May  5. 
Time  between  May  5  and  June  2  =  28  da. 
Interest  on  $362.35  for  28  da.  at  6  % 

=  $(362.35  x^^AXt&o) 
=  $1.66...; 
.-.   $(362.35  +  1.66...),  or  $304.01...  will  balance  the 
account. 
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9.  £140  is  due  in    50  da. 

£120         "  7-4  da. 

£380         ''         106  da. 

...equated  time  =^:--|^-±l-»|l''^-- 

— -  88  da.  (nearly). 
88  days  from  the  1st  of  March  'is  28th  of  May. 


10. 


No.  of  davs  from 

Debt. 

When  Due. 

13th  Jan. 

24418r7. 

Feb.  8 

2f. 

34594r?. 

March  5 

51 

72946^/. 

March  18 

G4 

181688r/. 

Mav  13 

120 

296o8c/. 

May  23 

135 

29G58.r/ 

June  5 

143 

1. 

Dr. 


20 

X 

24418  = 

634868 

51 

X 

34504  = 

1764294 

G4 

X 

72946  = 

4668544 

120 

X 

181688  = 

21802560 

135 

X 

29658  = 

4003830 

143 

X 

20658  = 

4241094 

372962     )  37115190 
100,  nearly. 

Examples  (cii.)     Page  igo. 

J.  Hughes  in  accouut  with  S.  Adams. 


Cr. 


July  4 
Aug.  20 
Aug.  29 
Sept.  25 
Dec.     5 


0  X  37.5.00  =  .0 

47  X  81.5..T8  =  3a3.32.26 

56  X  178.25  =    9982.00 

83  X  387.20  =  32137.60 

154  X  418.70  =  64479.80 


Aug.  10  Ox  310.00  =             .0 

J?ept.  1  22  x  675.00  =  14a53.0O 

Sep*.  M  46  x  512.25  =  2.3.363..50 

Nov.  20  102x161.75=16498.50 

Dec.  1  113  X  100.00  =  11300.00 

1765 


2175.63  )14493166  1765        )  66212 

67,     early.  .  nearly   38. 

67  days  from  July  4  is  September '9.1  38  davs  from  Aug.  10  is  Sept  17. 

Due  September  9 $2175.63.1  Dae  September  17 $1765. 
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If  $2175.63  gain  a  certain  interestin  8  days  (Ai't.  185) 
$410.63  will  gain  the  same  interest  in 

2  17  5-6  3  X  8     T  i  r»    T 

^  410.63      <^ays  -  42  days. 
42  days  before  Sept.  17  is  Aug.  6. 
2.  The  items  of  the  Dr.  side  fall  due  Oct.  12,  Nov.  14. 
Jany.  17,  and  Dec.  31,  respectively. 
Dr.  a.  B.  Conron.  Cu. 


Oct.      12 
Nov.    14 
Dec.    31 
Jan.    17 

0  X  927.30  =             0 
33  X  342.75  =  11310.75 
80  X  175.50  =  14040.00 
97  X  212.13  =  20576.61 

1657.68    )  45927.30 

nearly  28. 
28  days  from  Oct.  12  is  Nov  9. 
Due  Nov.  9  •^'IC.jT.e 

Oct.      10  Ox  -.500  =  0 

Nov.    20  41  X  300  =  12300  00 

Nov.     30  51  X  2.50  =  12750.00 

10.50    )  25050.00 
nearly  24. 

24  davs  from  Oct.  10  is  Nov.  3. 
Due  Nov.  3 §1050 

If  $1050  gain  a  certain  interest  in  6  da.  the  balance 
$607.68,  will  gain  the  same  interest  in 

"^'^-^  days  =  lOi  days,  nearly. 

Hence,  the  balance  will  be  due  on  the  11th  day  from 
Nov.  9,  or  on  Nov.  20. 

3. 

Dr.  J.  Green  in  account  with  Adam  Miller  &  Co.  Cr. 


March  1, 

184  X 

720.75=    132618.00 

April  1, 

0 

X 

700.00  = 

000000.00 

"     20, 

203  X 

815.30  =    16.5.505.90 

May  30, 

243 

X 

509.89  = 

138483  2? 

April  11, 

224  X 

587.80=    131667.20 

Julv  20, 

110 

X 

50' '.CO  = 

5500fJ  00 

•'     .30, 

243  X 

300.00  =      72900.00 

Sept  25, 

177 

X 

100.00  = 

17700.00 

June  15, 

289  X 

625.25=    180697.25 

"     30, 

363 

X 

750.1^0  = 

272322.60 

July    18, 

323  X 

560.00=    180880.00 

act.    30, 

394 

X 

329.90  = 

130004.24 

Aug.   30, 

364  X 

684.90  =    249303.60 

Nov.  20, 

414 

X 

.500.00  = 

207000.00 

Sept.  25, 

389  X 

365.30=    142101.70 

34.50.05      ) 
nearly 

820510.11 
238  da. 

4659.30  )  1255673.65 

nearly  269  da. 
269  days  from  March  1  is  Nov.  25. 
Due  Nov.  25,  $4659.30. 


238  davs  from  April  1  is  Nov.  25. 
Due  Nov.  25,  §3450.05. 


Since  both  sides  oi  Lue  account  fall  due  on  Nov.  25, 
the  account  should  be  settled  on  that  day. 

Examples  cv.      Page  193. 
5.  Brokerage  on  $578  =  $26.01 ; 


$100  =  $ 


1  00  X  26-0  1 
5I  » 
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6.  Commission  on  $100  invested  =  $2^-  ; 
-      $102isent       =  §2i  ; 


§3377     "         =$ 


3377X2* 


1  0  2i 

=  $77. 

7.  Ready  money  payment  of  $100  =  $97.50  ; 

$7680  =  $1^^'^' 
=  $7488. 

8.  If  be  sell  wheat  to  the  value  of  $100  bis  com- 
mission =  $2,  and  be  bas  $98  to  invest  in  silk. 

Commission  on  $98  =  S''-{^  =  $3io  ; 
.-.  total  commission  =  $5|^  ; 
.-.    sum  invested  wben  $5 f^  is  tbe  com.  =  $94^-^3  ; 
$600 


g.600  X  94-^3^ 


Kl  0 

=  $9800. 

9.  Sum  on  wbicb  $1.50  is  brokerage  =  $100  ; 

"       $576  is  brokerage  =  $^^— 

=  $38400. 

10.  Brokerage  on  $100  invested  =  $-25  ; 
•.      ^         "         "       $100.25  given  =  $-25  ; 

•.      *         -         "       $20050      "      _$^-^^|-ii 

Sum  invested  =  $(20050-50)  =  $20000. 

Examples    (cvi).      Page  194 

3.  Premium  on  £100  at  2^  %  =  £2^  ; 

.".  sum  for  wbicb  goods  worth  £97f  are  insured  =  £100 ; 

£4384^V       " 
4384  1   X  100 

=  £4488  15s. 
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4.  Annual  payment  on  2  policies  of  §100  each 

=  $(3.75  +  3.80) 
=  $7.55  ; 
Total  payment  on  2  policies  of  $5500  each 
=  $(55x7.55) 
=  $415.25. 

5.  Total  payment  for  cargo  worth  $100 

=  $(li  +  1  +  1) 

-^$Hf; 

"  $26400 

=  $(264  X  IM) 
=  $473. 

6.  Sum  on  which  $2.20  is  premium  =  $100  ; 

8  0 .  »  .'•  X  1  0  c 

-=  S3C75. 


$80.85         "  =  $ 


But  $3675  is  ^'^  of  value  of  500  bbl.  of  Hour  ; 


100 
YT 


X  3675 


value  of  1  bbl.  ■=  $  ^"  ^^^ =  $9.80. 

7.  ^^  of  risk  =  -j-^  of  I  of  risk  +  $10  ; 
w  of  J^'isk  =  5^  of  risk  +  $10  ; 
{■^  -  s'o'o)  of  risk  =  $10  ; 
^?~P-ofrisk-$10 

risk  =  $(1000  x  10) 

=  $10000. 

8.  Sum  on  which  $2f  is  premium  =  $100  ; 


"      $71.25         "        =  ^Ihl^JLl^ 
=  $3000!" 
But  ^3000  is  only  f  of  the  value  of  the  apples  ; 
value  of  the  apples  =  |  of  $3000  =  $4800. 

Examples  (cvii).     Page  195. 

1.  Tax  paid  on  $100000  =  $1050  ; 

"    $5400      =  qL^:o^xio5o 
^-^  ^    100000 

=  $56.70. 
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2.  Tax  on  $8500  =  $144.50  ; 

"      $1        =  -Wo^'  cents 
=  1*7  cents. 

3.  Tax  on  $80000         =  $1400  ; 
-       $75000000  =  ^75000000x1400 


80000 

=^  $1312500. 

4.  Of  each  $100  collected,  $96  is  spent  in  paying  for 
the  school-house  ; 
.-.   $8400  requires  a  tax  of  $^1^1^  =  $8750. 
Tax  paid  by  $700000  =  $8750  ; 

§1  =fM{}§^  cents 

=  li  cents. 

Examples  (cviii.)     Page  ig6. 

4.  Cost  of  8400  lb.  =  $630. 

Specific  duty  =  840ax  ^  cts.  ==  $42.  / 

Ad  valorem  duty  =  $'^f'  =  $157.50  ; 
.-.  total  duty  =  SI 99. 50. 

5.  Value  of  cotton  on  which  $17.50  is  duty  =  $100'; 

"     $1662.50      " 

(^1662.50X100 

^  1  7.5  0 

=    $9500. 

EXAMINATION  PAPERS. 
I. — Page  197. 

1.  Gain  on  246  drams  =  10  drams ; 

"       100  di-ams  =  ^^,—  drams 
=  4-065...  drams, 

2.  Since    y%V  of  debt  =  $228; 
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A^4  X  228 


TJTT  V  9  5 


=  $225. 

3.  Value  ofgoods  on  which  $17.50  is  duty =$100  ; 

$637 


^6  37X100 

=  S3640. 


4.  Since  ^i|l  of  population  of  1870  =  5975  ; 

.-.  the         "  "  =  " 


12^ 

=  47800. 
The  population  in  1860  is  47800  -  5975  =  41825. 

5.  If  r  represent  the  rate  per  cent., 

then  7600  x  (1  +  ^^^^  =  9196 

and(l  +^ur'  =:fi|f  =  1.21; 
1  -^  Tw     =  x/i.2i=l.l; 

and  r  =  100  X  .1  =  10. 

II.— Page  198, 

1.  He  had  $1339.60  left  out  of  the  part  on  which  he 
had  to  pay  tax. 

Sum  from  which  $98.50  is  left  =  $100; 
.-.     "  -       $1339.60  "     =  $-iiM:«i>_>^J^ 

^  "^98.50 

=  $1360; 
.-.  his  entire  salary  was  $(1360  +  400)  =  $1760. 

2.  Sum  expended  on  bridge  =  -^-J-^  of  $7340 

=  $7119.80. 

3.  Sum  of  10  results  =  10  x  17.5    =  175. 

Sum  of  first  3  =    3  x  16.25  =    48.75. 
Sum  of  next  4=    4x16.5    =    6Q  ; 
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» 

.*.  sum  of  last  3  ==  175  — 114.75. 
==  (30.25. 
Ninth  =  tenth  — 1. 
Eighth  =  tenth -4  ; 
.-.  sum  of  last  3  =  3  x  tenth  -  5  =  G0.25  ; 
.-.  3  X  tenth  ^  G5.25  ; 
.'.  tenth  =  21.75. 
4.  Since  6  %  of  gross  receipts  =  $42525  ; 


the 


^^  ^100X42525 

—   s?         -^ 

=  $708750. 
Now,  3^  %  of  the  capital  ^  ^-^  of  S708750  ; 
.-.    the  paid  up  capital  =  $ '-^^, Vo'o^^^ 
=  $10935000. 
5.  Part  A  does  in  1  hr.  =  g-J^. 

^  —  Tgoo- 

Time  A  and  B  take  to  do  all  =     ^      — ^~  hr. 

4  S  0  0  1 


Hence  A  does  •^^g^  y^  _r_^  or  ^^  ^^  ^^^  work, 
and  B  does  4Agi>  x  y^^o,  or  ^V  of  it. 
Cost  of  -[i  of  work  ==  $85  ; 

"     yV         ''       =  $(8x5)  =  $40, 

and     "     -^\         "       =  $(9x5)  =  $45. 

III.— Page  198. 
1.  The  cost  of  a  policy  of  $100  =  $(5^  4-  ^  +  yV) 

=  $5.8875  ; 
.-.  policy  which  covers  goods  worth  =  $94.1125  =  $100: 
.-.     '*  "  "  $7905.45 

^7  905-45  X  I  00 

—   ^  94.1125 

=    $8400. 
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Date. 


Received. 


1877. 

January    1.. 

"    "  16.. 

February  1.. 

22.. 

March  1..... 

April     3 

April  10 


2310 
120 
300 


Delivered. 


1000 
600 
400 
312 


Balance. 

Days. 

2310 

15 

i    2430 

16 

2730 

21 

1730 

7 

1130 

33 

730 

7 

418 

21 

Products. 


2730      2312 
Balance  May  1,  418. 

6471.6  X  5  cents  =  $323.58 
3.  21  %  =  ^\%  per  unit. 

'2/0  4  0  0- 

■^^i    /o    —   40  0 

The  net  increase  =  ^rVW  of  males  + 


34650 
38880 
57330 
12110 
37290 
5110 
8778 


30)194148 
6471-6 


Jq^o  of  males 
The  decrease  of  males  —  ^'^^q  of  males 


5^0^  of  females. 


The  increase  of  females  =  ^^  which  must 

.-.  =  to  decrease  of  males  and  total  net  increase  ; 
•'•  4*oV  o^  females  =  J^po  of  males  +  -^y>^  of  females  + 
^Q%  of  males ; 

or  4^q\j-  of  females  =  -^%%  of  males ; 
.-.  the  numbers  are  as  31  to  40. 
4.   10  5  of  |2  5  of  single  ticket  =  $10.50 ; 

100x100x10. 50 


.-.  cost  of  single  ticket         =  $ 

5.  Paper  duty  =  UxUd.  =  2K 
Cost  of  duty  to  retail  dealer  =  }§«  of  |i^  of  2  Jc?. 

=  2-97J. 


SOLUTIONS  HAMBLIN   SMITh's  .\EITHMETIC.  65 

IV. — Page  199, 
1.  Cost-of  37^yd.  =  37ix$4.87^  =  $182-8125. 

"      49t  yd.  =  49;ix$-93=]      -  $46-5234375. 
Total  cost  =  $229-3359375. 
Selling  price  =  #  of  $229-3359375  =  $305.78^. 

2.  Selling  price  of  cotton  less  com.  =  -^^l  of  12000  x 
7  cents  =  $825.30. 

Sum  to  be  invested  in  sugar  =  $i^^-^^^^±^. 
Number  of  pounds  bought  =  J^-^-^ox  ^oQx  loo^^ 

^  °  5  X  1  0  H 

=  16222.11. ..lb. 

3.  Number  that  do  well  =  ^%2_  ^f  75Q  ^  -^q^^ 

*'      barely  pass  =  ^1+- of  750  =  255. 
fail   =  T^^  of  750  =  330. 

4.  First  commission  =  ^V  of  sum  realized. 
Sum  to  be  invested  =  ^-y  "  " 
Second  commission  =  Jj  of  l^       '*  " 

19  ((  (( 

—  Toi-o 

.-.  total  commission  =  (^'q. -f- ^^|^)  "  " 

1020 
Hence  ^%-^  of  sum  reahzed  =  $70  ; 

it              u             _q1020x70 
~    ^  T^ 

=  $1020. 

Sum  invested  in  groceries  =  S(1020  —  70)  =  $950. 

Note. — See  also  solution  8,  Ex.  cv.,  page  59. 

6.  Taking  ^'s  flom-  as  the  standard  and  reducing  ^4's 

and  C's  to  this  standard, 

Amount  of  flour  ^  has  of  i)'s  standard  =  -fi^of  125  bbl. 

=:  137.5  bbl. 

105  '' 
Amount  of  flour  <?  has  of  ^'s  "  =  -y^J^of  ||^of  225  bbl. 

=  261  bbl. 
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SeUing  price  of  flour  =  (125  +  150  +  225)  x  $7 

=  $3500 
Sum  to  be  remitted  =  ^\  of  $3500 

=  $3360. 

He  must  pay  $3360  to  ^,  B,  and  C  in  the  proportion 
of  137.5,  150,  and  261. 

Hence  A  receives  ifi:f  of  $3360  =:  $842.30  (nearly). 
B  receives  ^^8%  of  ^^^60  =  $918.87  "  . 
C  receives  -^%%^-^  of  $3360  =  $1598.83       "      . 

V. — Page  199. 

1.  Sum  gained,  had  none  proved  worthless 

:=   $600. 

Cost  of  $1  bill  =  $(-75  + -Oil)  =  761  cents. 
Sum  on  which  $.23f  is  gained  =  $1  ; 

$600    -  .  =$«^^-^ 
=  S2535if- 

2.  Net  sum  resulting  from  ?fi]e  of  goods=fg-|  of  $1910; 

/.  value  of  goods  sold  =  \/l^  of  |^|of  $1910 
=  S2040. 

3.  Sum  invested  out  of  $104  received  =  $100  ; 

*'         $30056      " 


q5  005Gx100 


.-.  No.  of  bales  bought  = 


104 
30066X100 


289x104 

=  100  bales. 
[.  Sum  remitted  =  300  x  $16.15 

=  $4845  ; 
.-.  value  of  goods  sold  =  <^±1±1^  ; 

T  ••  K  />^4S4oXl00 

and  commission  ^  ^^  oi  $ — — 

=:  $255. 
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5.  Cost  of  §100  insurance  *=  15  x  §2-867'l 

=  $43011. 
Gain  on  $100  insurance  =  S56-989  ; 
.-.  insurance  on  which  $1709.69  is  gain 

^1  7  09.69  X  1  00 

"  56.989 

=  .$3000  (nearly). 

Examples  (cix).    Page  203. 

1.  Gain  on  $3.20  =  $-80  ; 

$100  =  $^-^11^ 

=  $25.'  ' 

2.  Cost  of  goods  sold  for  $112  ^  $100; 


$2240  =  $   ^^^ 


2240X100 

$2000, 


3.  Cost  of  375  yd.  =.  S 


iy^^-  =  §^-^ 


1960X100 
120 

OX  roo 


5X120 

=  $4.35. 

4.  Desired  selling-price  of  what  is  sold  for  95^Z.  =115^ 

209^/. 

209X115    , 
=   ^T-'^' 

=  £1  Is.  Id. 

5.  Cost  price  =  .$il^Li^  _  $647if . 

Hence  gain  on  $647^ J  =-  $24^^  ; 

^lOo'  X  24 ,\ 


$100 


647^^ 


.    CQl  3 

—   «?^TT 

6.  Gain  on    Ihd.  L  Ul. 

lOOcZ.  =  ^^^d. 
=-.  SS^d. 
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7.  Sum   charged  =  -^%%  of  \l%  of  cost 

=  4§|  of  cost ; 
.*.  be  gains  yf^  of  cost,  and  hence  his  gain  per  cent, 
=  8. 

8.  Sum  charged  =  yVo  of  tU  of  cost 

=  m  of  cost ; 
.".    he  gains  10  %. 

9.  Loss  on  an  outlay  of  £23  os.  5d.  =  £1  35.  S^cZ.; 

100  X  (£1  3*-.  S^d.) 

•••    "        "     ^1^'^-^  —  mr"'~ 

=  £5. 

10.  Loss  on  an  outlay  of  £15  Qs.  Sd.  =  £3  10,<?.  5^^^. 

100  X  (£3  10^.  5ld.) 

tV 


£100  =  1  . 

lo 


=  £23. 

11.  Cost  of  54.87  cwt.  =  54.87  x  §96  =  $5267.52 
Gain  on  $5267.52  =  $732.48 

"  $100  _C.i00x732.4S 


3267.52 

=  $13.9.... 

t,  41  2560  X  100 


12.  Cost  price         __  ^  ^^^ 

=  $3820. 
Gain  on  $3820  =  $(4202  -  3820)  =  $382 ; 

-     $100   ^$i^^^ 


13.  3  %  of  original  price  =  $9 ; 

the  original  price  —  $-— 3— - 
=  $300. 

14.  Cost  of  12  lb.  =  12  X  25.  6ir/.  =  305.  Qd. 

4  lb.  =    4  X  3s.  2^d,  =  12s.  9d. 
Total  cost     =  435.  3d. 


4  X  435.  Bcf. 


Selling  price  of  1  lb.      = ^q 

=  Ss.  l^d 
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15.  Cost  of  1  lb.  of  mixture  =  $i^*^^i-^:L 

=  $i.m. 

Now$(i^^^^')  =  $l.m; 
.-.  be  must  bave  tbe  same  quantity  of  eacb  kind. 

16.  Cost  of  80  gal.  =    80  x  $3.60  =  $288. 
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"     180  gal 
Selling  price  of  1  gal 

17.  Cost  of  80  gal 

96  gal 

Selling  price  of  1  gal 


=  180  X  $3.00  =  $540. 

=  80x$3  10  =$248. 
=  96x$3  4i;i  =  $328. 
=  $f^4^o     =$3.60. 


X  1  00 

18.  Cost  of  3  lb.  at  61t  ct.  =  $1.85. 

1  lb.  at  55    ct.  =  S.55  ; 

.-.  cost  of  1  lb.  of  mixture  =  S'^^ 

=  60  ct. 
Gain  on  an  outlay  of  60  ct.  =  20  ct. ; 

lOOct.  =  ^'^^^%t. 
=  33i  ct. 

Examples  (ex  )     Page  212. 

36.  Sum  paid  for  an  income  of  $6  =  $100 ; 

n     u  «.       u         ,^5  _  g5x  100 

=  $83^'. 

37.  An  investment  of  $125  yields  $9  income  ; 


"   $100 


mcome 


=  ?7i 


Again  an  inTestment  of  $75    yields  $6  income 


=  $8. '^ 
tbe  second  is  more  advantageous  by  f  %• 


mcome 
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38.  Income  from  £1  in  the  1st   stock  =  £^4-^  =  £^j. 
Income  from  £1     "        2ncl     "      =  ^^^^  =  £^. 

Sum  invested  for  diflterence  of  income  of  ^(aV  — to) 

=  £1; 

_      221  X  1 

^     I      _     3 

2T         TTT 

=  £4725. 

39.  Income  from  £96  invested  in  3  per  cents. 

=  £3. 
"     £96         "       inE.E.  stocks  =  £5f^ 

=  £4.8  ; 
.*.  the  income  is  increased  £1.8. 

40.  Net  income  on  £91  invested  =  £{3^- 2lo-) 

o  s  r?  3 

±24  0- 

Slim  invested  for  an  incomee  of  £||-g  =  £91  ; 
...     ''  "        "     "         "        "  £952  =  £^'^ 

=  £24960. 

41.  Money  from  sale  of  £4500  stock  =  £-'""^o '"'^- 
First  income  =  £^^  =  £225. 

Second    "       =  £(225  +  168f)  =  £393f. 
Amount  of  Egyptian  stock  =.  ^^•^^>^ioo 

^  £5625. 
Sum  paid  for  £5625  stock  =  £(45  x  112.5)  ; 
.-.        "       "    £100     stock  =  £^"^"t'''''-' 

5  6  2  5 

=  £90. 

42.  Money  from  sale  of  ^3200  stock  =  ^^l^^JLMl 

•^  100 

=  £2760. 
First  income  =  £^i^pl  _  £96. 
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Income  from  investing  £115         =  £4  ; 

£96; 


£2760       =  £ -nV-- 


.'.  no  alteration  is  made. 

43.  Income   from   investing    $105 J  =  $6; 

.-.       .-.  *'  $8229  =  ^'YAr 

=  §468  f 

.-.  it  is  increased  by  $(468  -  411.45) 

=  $56.55. 

44.  Income  from  investing  $108  in  1st  stock 


_   e 
«         $216  in  2nd 


82  1 6X5 
-9TT 

=  $io|^ 

Sum  invested  for  income  of  $16|^  =  $324  ; 

^^^„^        ^1674  X  324 
$1674  =  $ j^, 

=  $32076. 
Sum  invested  in  1st  stock  =  $^^~^ 

=  $10692. 
*'  *'         "  2nd      "     =  2  X  S10692 

=  $21384. 

45.  Value  of  §5500  in  currency  =  $^^-^r± 

=  $6875  ; 
.-.  he  will  gain  $(7000-6875),  or  §125  in  currency. 

46.  On  an  investment  of  §92  I  lose  7. 
Income  from  investing  §85  =  §  ^^^ 

.\  sum  gained  each  year  =  $(4^  —  3) 

=  $ii; 

hence  number  of  years  =  ^  yr.  =  5|  yr. 
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4000  X 179§ 

47.  Money  received  from  sale  =  $ jqq . 

4000  X 14 
Original  income  =  $~^rQrj — 

=  $560. 

New  income  =  ^^^^i2^ 
100xl25f 

=  $514.77...  ; 

.-.  my  loss  =  $45.22...  . 

48.  Loss  on  each  $100  of  stock  bought  ==  $2,875. 

He  gained  the  dividend  at  3i  %  =  $3.50 ; 
.'.  amount  of  stock  from  which  the  net  profit  is 

$•625  -^  $100 ; 
««  "  "  $37.50 

(^.37. 50  X  100 

-  ^  $6000. 

49.  Profit  from  investing  $1  in  6  per  cents 

=  $  99  =  ^jQi- 
"  "  "5  per  cents  ^ 

=-.  $Qg-^  =  $-^— ^  ; 
hence  the  former  is  preferable. 

^  '1375.50x100  ^  .^^\ 

50.  Gross  income  =  $  | -^qT +  4001 

=  $1800. 
(See  Ex.  paper  II.  ex.  1,  page  62.) 
Investment  to  yield  an  income  of  $6       =  $101  ; 

"  $1800  =  $A80.qiLL0J 
•      =  $30300. 
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51.  Since  3%  of  bis  stock  =  £2400  ; 

.-.  his  stock  =..  £Aoo_^_l±oo 
=  £80000. 
Cost  of  £8000  stock    =  £8APo_trx^4i 

=  $(800  X  94f  X  4.86f) ; 

^  ^  <^  800  X  94»X  4.8  6ix  1  2 

.-.  income  m  Canada  =  3 foo 

=  §44092. 

52.  Money  from  sale  of  £4500  stock  -  £^^''^00^''''' 

=  £(45  X  112.5). 
First  income  =  £'^,^~  =  £225. 

Second  income  =  £(225  -h  168f)  =  £393.75 

Amount  of  Egyptian  stock  =  £ '-'-;^ 

=  £5625. 
Sum  paid  for  £5625  stock  =  £(45  x  112.5) 
'•        £100     stock  =  £'^'-^*{^^-^' 
=  £90. 
Hence  the  market  price  of  stock  =  £(90  —  ^) 

=  £89^. 

53.  Amount  of  stock  bought  in  the  6's 

^  Sum  X  100 


Amount  of  stock  bought  in  the  7's 

_  ^  Sum  X  100 

~  ^     ru2 

sum  X  100  sum  x  100 

~91i  ~  102         ^  §3500; 

.-.  sumx(^V4  -  Tw)  =  $35 


and  sum  =  S 


2  I 

T¥^       102" 


=  ^(5x61x102). 
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T-  e  .  ,.  •       .1        /?.  5XR  1X102X6 

Income  from  mvestmg  m  tne  b  s  =  —^ 

=  §2040. 
Income  from  investing  in  the  7's  =  ^- — '— 


02 

<2135: 


.*.  difference  of  income  ==  ^95. 
54.  Income  from  §124.5  =  So ; 

5100    =$ii^', 

=    <&  <     4 

Income  from  ${^^%^  x  34)  =  $4f  ; 

100  x4|- 


$100  =.$100x34 

^0 

55.  Since  3|  %  of  the  capital 

=  3  %  of  (capital-§1200000)-|-5  %  of  $1200000  ; 
.-.    i  %  of  the  capital  =  5  %  of  $1200000  -  3  %  of 
$1200000, 

and  f  %  of  the  capital  =  $24000, 

and  capital  =  3iliiil±2^o_ 
=  $3200000. 

56.  Sum  to  be  invested  =  $^-1^^''^'^^^^. 
Value  of  this  sum  in  gold  =  $^   ^lo^ix^i  15  ^^^ 

Number  of  yards  bought  =  ^^^^^^ 
=  5040i||«  yd. 

EXAMINATION  PAPERS. 
I.— Page  215. 

1.  Desired  sale  of  goods  worth  $91  =  $107  ; 

3x$728 

^ff.3x728xl0y 

"^  91 

=  $2568. 
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2.  Cost  price  of  article  =  $"'   ^^^ — 

=  $1.75] 
Loss  on  $1.75  =  $-15  ; 

$100  =  ^l^±^ 
=  $81.' 

3.  Cost  price  per  lb.  =  l^'^;/^"?. 
Entire  cost  of  tea  -  ^i^o^;^o^>.2_o^o^ 

Entire  selling  price  =  ^ ij^><  i[_8 oj<i o o x  i_i_o 

^   ^  ^  107. 2X100 

-  $276|§. 
Selling  price  of  50  lb.  =  $90  ; 

"      100  lb.  ==  $18()-i§  ;  -^ 
•.       "         "  1  lb.  =  $1.86^2.  "^ 

4.  Marked  selling  price  —  -\^^  of  cost  price. 
Real  "  =  ^y^j  of  \%%  of  cost  price 

~  tIo*  0^  c^s^  price  ; 
.-.  his  net  gain  =  f  Ji     " 
=  2U  %. 

5.  Sum  required  to  take  up  the  bill  =  $-"'-^J^°'' 

=  $2400." 
Interest  on  $2400  each  quarter.  =  $(2400x  ix^f  o) 

=  $27. 
Amount  of  $27  for  3  payments  =  27  x  $(l8fo)^ 
"2  *'        =  27x$(l8|^)- 

1  payment    -  27x$(l8fo)- 
Total  iuterebt  received 

=  $|27  +  27x(l3§o)  +  27x(l^fo)^  +  27x(Mo)'} 

=  27x$|(l  +  l^o)  +  (l8^TT)^  +  (l3|^)^l 

=  27x  ${(1  + 1-01125 +  1-022G2... +  1-03413...)} 

=  27x$4<JG8... 

=^-  $109-836... 
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Sum  realized  from  $2400  =  li?2509-836...  ; 

.-.  his  loss  would  =  §(2520-2509-836...) 
=  §10-1(>8... 

II. — Page  216. 

1.  Present  worth  of  $2.45  =  %--~l^- 

=  §2.33i-. 

2  Conditional  price  =  y^^,  of  selling  price. 

Amount  of  §100  for  3  mo.  =  §101^  ; 
actual  selling  price  3  mo.  before 

^  lOli  ^^  ^^^^      selhng  price. 

88«' 
=  i-Av.  01  selling  price  ; 

11^- 
•.  discount  allowed  =  :,-7^>>         '*  " 

=  iH  %• 

Again,  actual  selling  price  3  mo.  after 
lOli  90 

"100    ""^  iQQ  of  selling  price 

91." 
=  z-~.  of  selling  price  ; 

8i- 
.    discount  allowed  =  yqq         "  ** 

C»8     /o* 

3.  In  1  oz.  avoir,  weight  there  are  LOA?  gr. 
Cost  of  5760  gr.  =  $1.20; 

u        70  0  0   ,rY.  'm     ,n      Xi.ZU 


ifi    "  5760 

—  9J^  cents. 
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0 

4.  See  Art.  198. 

Price  of  .£10000  stock  =  £9000  ; 
£100  stock  =  £90. 

6.  Money  got  from  sale  ==  $'-^^- 

=  $1032. 
Income  from  3  per  cents  =  S  — — ^ - 
—  §36  ; 
.-.  price  of  8  %  stock  =  $^  "-fj^ 
=  $229^. 

III. — Page  2i6. 

1.  Sum  invested  =  $''-~oV— " 

=  $3000." 
Number  of  pounds  bought  =  '^  'I'F  =  4000  lb. 

Total  cost  of  4000  lb.  =  S(8060  +  30-f  ^io  o^ 3000) 
=  $3100; 
.-.  seUing  price  of  4000  lb.  =  $^'^^^  '*^  ' 
1  lb. 


1  00 
,3  100   xl40 


'400  0  X  I  00 

=  $1.08J. 

2.  SeUing  price       =  ^^^^ 

=  $60. 
But  $60  is  only  /^  of  asking  price  ; 
.-.asking  price  =  $^-^^" 
=  S80.  " 

3.  Present  worth  of  B2.25  =  ^liil^llP 

^  ^  105 

=  S2.14I-. 

Hence  A  buys  at  the  lower  rate. 

,r    ,  .                   .            ...         ^2.142  X  125 
Marking  price  of   ^  s  silk  =  $ j^q 

=  $2,674. 
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Marking  price  of   7?'s  silk  =  $-^Joo~ 

=  S2.C8|. 
Gain  on  an  outlay  of  $2,143-  =  $.854 ; 

^  85^ 

.-.  -     "     "     $100   r=$2:ui 

=  $40. 
Gain  on  an  outlay  of  $2.15  =  S'85 
.-.     *'         "         "  $100  =$o^tV 

=  $39f4. 

4.  Supposed  cost  price  ■^-  ^§  of  cost  price. 
Sui)posed  selling  price  —  |^i  of  cost  price. 

Then  ^^  of  cost  price  —  $5^  =  |^  of  \^  of  cost  price  ; 

and  (li-f^^)  of  cost  price  =  $^V ; 

.-.   2-0-T7  of  cost  price  =  $2^5-, 

and  cost  price  =  ^^^^ 

=  $10. 

5.  The  first  payment  of  interest  is  $6,  and  will  be 
due  in  1  yr.  ;  its  amount  for  2  yrs.  will  be  $6(1.05)-  ; 
similarly,  the  amount  of  the  second  payment  will  be 
.$6(1.05) ;  and  the  amount  of  the  third  payment  will  be 
$6.     Hence,  if  P  represent  the  present  value  of  the 


bout 

Is,  we 

have 

P(l 

..05)3  3 
.-.  P^ 

=  1P0.+  6(1.05)2. 
=  118-9150; 
=  $102723...  . 
IV.— Page  21 

+  6(1.05)  +  6 
7. 

1. 

Value  of  $4 

currency  in  gold 

Ch4x  I  00 
=   ^     1 18- 

••• 

Gain  on  ?3 

"      $10C 

100  X  u 

=  $12.99... . 
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# 

2.  Selling  in-ice  of  cheese  =  24  x  S30  =  ;;>72U. 
Cost        -       12  cheese  =sl^^-iLl^ 

Cost        "      V2chco6e  =  ^^^'i^f^ 

I  0 

.-.  total  cost    =  i?791J^  ; 
.-.  net  loss      =  -"^TlJ-f. 

3.  Asking  price  ^--  j{;^«-  of  cost  price. 
SeUing  price  .^   f^^,^  oi  f^-  of  cost  price 

=  fooiT  '■^'l  ^o^^i-  price. 
Hence  |5|^  of  cost  inice  --  cost  price  =  $528 ; 

.-.    cost  price-  $^"^' 
----  $6000. 
Asking  price  -  f;if;-  of  §6000  —  §8160. 
Selling  price  =  -^^  oi  §8160  --  $6528. 

1.  If  S  re^jresent  the   sum  tirst  invested, 
every  $73  invested  will  give  $3  interest ; 
"     $1  -  -         U^       " 

"     $S  "  "     Sx$A    - 

and  this  interest,  S  x  §7^5-,  invested,  will  give 

S  X  f  vj  X  %-^  interest. 

Thus  at  the  end  of  2  years  there  was  on  hand  the  fir^t 

investment  and  its  2  years'  interest,  also  the  interest  on 

the  first  year's  interest,  also  a  second  investment  of  S 

and  one  year's  interest  on  it  to  meet  the  debt  of  S1085. 

Hence  (S  +  2  x  S  x  ,^^^  4-  (S  x  A  xA)  +  (S  +  S  x  ^) 

=  S1085  ; 
•••   ^    ^    'iSy^  =§1085: 

•■•   ^  =^— n3T^— 

=$51•0.59.... 
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5.  Net  capital  Jan.  1, 1875  =  S(40000-h  1750-9350) 

=  i>32400. 
Net  capitalJan.  1, 1876=  !^(  397  50 +  2850 -7550) 

=  $35050. 
Amount  of  $32400  at  5%  =  $34020. 
Gross  profit  =$(35050+1500-34020) 

=  S2530. 

v.— Page  2i8» 

1.  The  dividend  ^  -^  of  stock. 
Amount  of  new  stock  purchased 

■=  Vy  of  T- «^  of  stock 
=  y\j  of  stock. 
Hence  ^  of  stock  =  S 18750, 
and  stock  =  $12500  ; 
.-.    the  dividend  =  ^-f^  of  $12500 
=  $1000. 

2.  Cost  of  $100  of  stock  ^  $76|. 
Selling  price         '•         "  =  $82f  ; 

.-.  gain  on        "         "  =  $6^^ 

Amount  of  stock  to  gain  $6^^^  =  $100  ; 
.-.  "  "  $191  AR^^  $1^1-661x100 

=  $2000  ; 
.'.  number  of  shares  =  '^-^  =  40. 

3.  Value  of  $400  U.  S.  currency  in  gold 

jl.400  X  100 

0  1600 


Sum  from  which  $24  is  halt  yearly  dividend  =  $100  ; 


^^xlOO 


1-. 
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1.  Whole  sum  to  be  collected' =  $1700000. 
Sum  already         "         =  S 1050000. 
Sum  to  be         "         =  S60OOOO. 
Percentage  which  §650000  is  of  S1500000 

1^0  X  6  50000 

15  0  0  0  0  0~ 

=  43i. 

5.  Amount  oi  stock  bought  =  S  -  '-~^y — ~ 

=  S18000. 
Money  fi'om  SI 2000  stock  =  $ -^'^^^^ 

=  S11220. 
Money  fi'om  SGOOO  stock  =  S^"^^'^ 

=  S5100. 
Money  from  both  sales         ~  $16320  ; 
.-.  loss         =  $60. 

.  Orignal  income       =  8^^^"'" 
'=>  100 

=  $0-10. 

New  Income  -  gi^as^jH^ 

■        102 
=  8720. 
Hence  increase       =  $180. 

Examples   (cxi).     Page  220. 


2  -1-  t   .    41 

"3-  —  TTO- 

1st  share 

=  rr  of  88470  = 

Uo 

83300. 

2nd  share 
3rd  share 

=  Tt  of  $8470  =... 

60 

=  .--  of  88470  =. 

$2200. 
81650. 

4th  -.hare 

=  Y-y  of  88470  = 

6TT 

81320 

82 
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,-VV  of  1200  lb.  =  900  lb. 
Vo'V  of  1"^0^  lb.  -  120  lb. 
-^iA_  of  1200  lb.  =  180  lb. 

12. 

j%  of  480  yd. 
i4  of  480  yd. 
1%  of  480  yd. 


4.  75  -H  10  +  15  :=  100. 
Amount  of  Saltpetre 
Amount  of  Sulphur 
Amount  of  Cliarcoal 

5.  3  +  4  +  5 
Length  of  1st  side 

2nd    " 

3rd     " 

G.  Representing  B's  share  by  1, 

^'s  share  will  be  3, 
C's  share  will  be  4  ; 
.-.  all  the  shares  =  8  times  B's  share. 
8  times  B's  share  =  $640. 

z?'s    "    =  $'4^ 

(7's 


120  yd. 
160  yd. 
200  yd. 


=  3  X  |80  =  $240. 
=  4  X  $80  =  $320. 


7.  When   the   second    receives 
receives  7  and  the  third  10. 

7-1-8  +  10  =  25. 

Share  of  1st  =  /^  of  100  =  28. 

"      2nd  =  1%  of  100  =  32. 

"       3rd  =  ia  of  100  =  40. 

8.  5450s.  +  70856-.  +  98106-.  =  22345^ 


8    apples,    the    first 


s  ^^4^5/^  of  £418  19.S.  Ud.  =  £102  36-.  9(/. 
_7W=^of  £418  19.S.  4^/.  :=  £132  16s.  10},d. 
^^^  of  £418  19.S.  Ud.  =  £183  18s.  dd' 


9.    4150  +  12450  +  24900  -t  29050  =.  70550. 
Share  of  1st  town  =  ^^^J'-^%  of  1921  =  113. 
•   "       2nd      " 
"      3rd      " 


/oWo  of  1921 

HI #^  of  1921  =  339. 

240  0  0  of  1921  =  678. 


4th 


T0^o5  0 


of  1921  =  791 
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10.  lO.s.  -f  5*'.  +  2ls.  +  l.y.  +  6d.  +  4(/.  =  2S2rI.  ; 

.-.  Number  of  each  =  ^^UillJ^^  =  80. 

232 

11.  £(500  +  350  +  800  +  90)  =£1740. 
Share  of  1st  =  fJ^%  of  200  a.  =  57||  a. 

"  2nd  =  t¥/o  of  200  a.  =  40|«  a. 
"  3rd  =  //:f'V  of  200  a.  =  91f4  a. 
"      4th  =  if2o  of  200  a.  =  10|«  a. 

12.  If  J5  gets  Is.,  A  gets  9f/.,  and  0  2s. 

Is.  +  9c/.  +  2s.  =  4:5(1. 
A's  share  =  4^5  of  45^.  =  9s. 
^'s      "      =  it  of  45s.  =  12.S. 
6^'s      *'      =  11  of  45.^.  =  24s. 

13.  The  pay  of  7  women  =  the  -psLj  of  3  men. 


it, 

14 

boys 

— 

"       of  -J*  women. 
V^  men. 

5 

men 

+ 

3  men 

+ 

1^2  men 

= 

¥ 

men. 

Share 

of  the  men 

= 

5 

52 
6 

of  $10.40 

-$5. 

(( 

women 

= 

3 

V 

of  $10.40 

=  §3. 

(» 

boys 

= 

of  $10.40 

=  $2.4 

14.   Since  there  are  9  women,  there  must  be  6  men 
and  15  children. 

But  the  share  of  9  women     =  share  of  6  men 
and         "  15  chiklien  =         "5  men 

6  +  6  +  5  =  17. 
Share  of  men      =  y<v  of  $517.65  =  $182.70. 
*'      women    =  ^^  of  $517.65  =  $182.70. 
<♦      children  =  y\  of  $517.65  ==  $152.25. 
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15.  20  -h  18  +  12  =  50 

Share  of  youngest  =  4f  of  property  =  $1440  ; 
.-.  the  value  of  the  property  =  ^^^/^^^^ 

=  $6000. 

16.  Take  B's  share  as  the  unit, 

then  Cs      "      =  |  of  B*s  +  $800, 
and    A's     ''      =  f  of  (f  of  5'sH-$800)-$300; 
Sum  of  all  the  shares  =  |f  of  B's  -\-  $944|- ; 
.-.  If  of  £'s  +  $944|  =  $5000  ; 
li  of  B's  =  $4055f  ; 
B's  =  $2500. 

C"s  =  f  of  $2500  +  $800 
=  $1800. 

^'6  =  |of  $1800 -$300 

=  $700. 

17.  Take  D's  share  as  the  unit. 

Cs     "      =^9^of />'s-$100. 

B's     ''      =  iof  (^^of  Z>-s-$100)f  $200 

=  f  f  of  D's  +  $120. 
A's     -      =  jof  (If  of  i>'5+$120)  +  $250. 
Sum  of  all  the  shares  =  i/^^  of  D  s  +  $350. 
.-.  V/  oiB's  +  S350  =  $5000  ; 
|i  of  Bs  =  $4650  ; 
D's  =  $1500. 

C's  =  T^-of  $1500-$100 
=  $1250. 

B's=z^  of  $1250 +  $200 

-=  $1200. 
A's  =  i  of  $1200 +  $250 

=::   $1050. 
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18.  Take  the  first  fraction  as  the  unit, 
then  the  second  =  f  §  of  the  first, 
and  the  third  =  ff      "         " 
Sum  of  the  3  fractions  =  y/^^  a        u 
.'.  Lo^V  of  the  first  =  ^4, 

and  first  =  IW'^'  =  t^A  ; 

1586x242  To  73^' 

second  =ffof-iVT\=  1%; 
third  =  ||of/a/^  =  /^9 


'»¥• 


19.  Simple  interest 


el  1  7 1 X 1 3  X 
^         Too 
$913.38. 


5i7i9i5i8  1171 

¥  +  ^+T0+T2^T5=      3  Vr 


15    36U 

5 

Share  of  1st  =  ^^  of  $913.38  =  $175.50. 


-^6U 

2nd  = 

YTTi  of  $913.38  = 

$218.40. 

3rd  := 

fjfj  of  $913.38  = 

$252.72. 

4th  = 

YiTT  of  $913.38  = 

3^^0 

$117.00. 

5th  = 

Hti  of  $913.38  = 

$149.76. 

20.  i  +  i  +  i  =  l; 

.'.  the  boys  over  15  get  h  of  $400 

"  =  $200; 
the  boys  between  10  and  15  get  ^  of  $400 

=  S133i  ; 
and  the  rest  get  I  of  $400 

=  $6G|. 
Number  of  boys  over  15  =  200  x  2  =  400  ; 
"      in  school  ^  3x400  =  1200. 
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Examples  (cxii).     Page  222. 

1.  Rent  of  a  house  worth  .$^592  =  $132.75  ; 

^  ^  2  5  9  2 

-  $44.25; 

$1728   =    ^1^'28X1S^.73 

=  S88.50. 

2.  18  cows  eat  as  much  as  U  horses ; 
aud  90  sheep     "  "     15  horses. 

6  +  9  +  15  =  30. 

J's  share        =  3^0  of  $22.50  =  $4.50. 
^'s     "  =  /o  of  $22.50  :=  $6.75. 

(7's     "  =if  of  $22.50=  $11.25. 

3.  Profit  to  he  divided  =-.  I  of  $25780  =  $5156. 

A  contrihuted  |  of  capital ;  B,  -^^  of  caj^ital  and  C,  ^ 

of  it. 

^'s  profit  ^-  I  of  $5156  =  $2062.40. 
^'s  "  ^^  of  $5156  =  $2320.20. 
C's     "       =  /o  of  $5156  =  $773.40. 

4.  ^'s  money  was  in  the  husiuess  287  days  and  i>'s 

167  days. 

287  X  2400  =  688800 
167  X  1800  =  300600 


989400 
.-.  ^'s  share  =  ^|E|g^  of  $943 

=  $656^^9; 
and  i»"s  share  =  %%%%%%  of  $943 
^  $286,«^t\. 

5.  3x40    =  120 

4  X  75    =  300 

420. 
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D\^  share  ^^  ^#^  of  SVo  =  $20. 
^'6-      "      =  m  of  370  =  §50. 

fi.  7x500  =3500 
8  X  600  =  4800 
9x900      =8100. 


16400. 
A's   share  -  -^Wifo  of  $410  =  S87.50. 
B's      -      =  3^^^^^  of  $410  =  $120. 
Cs      "      =  AVo^o  of  $410  =  $202.50. 

7.  3x10  =  30 
4x12  =  48 
2x14        =    28 

106. 

Share  of  1st  =  ytht  of  $106  ==  $30. 

2Qd  =  j\%  of  $106  =  $48. 

3rd  =:  -^8^  of  $136  =  $28. 

8.  Fh-st      works  (6x9  +  6x8)  hrs.  =  102  hrs. 
Second       ^'       10  x  91  hrs.  =    95  " 

197 
Share  of  1st   =  f;}5.  of  $29.55  =  $15.30. 
Share  of  2nd       ^  of  $29.55  =  $14.25. 

9.  12x400  =  4800)      ^^^         ^,  .^  .  ^.      , 
10x000  =  5000}   9800  =  ^  .  capital  lor  1  mo. 

^f^^^-?7J9000  =  L^'.       "        "        '' 
9  X  600  =  d400  ) 

18800. 

A's  share  =  ^^\^  of  $470  =  $245. 
5'^     "     =  ^9g0^^o_  of  S470  =  $225 
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10.  12x3000  =  36000)  _ 
12x4500  =  54000)  ^  ^^^^^• 
15x3500  =  52500 1  _ 

9x2500  =  22500)  ^  '^^^^^* 
12  X  2250  =  27000  =  27000. 

19200a 

Johnston's  share  =  tW^%  of  $1248 

=  $585. 

Wilson's  share  =  tWt-Vo  ^^  $1248 

=  $487.50. 

MiUer's  share  =  yVg'oVo  of  $1248 

=  $175.50. 

11.  lixlO    =:    15  hoises  =    45  sheep] 

2  X  30    ^    60  oxen     =  120     "      I  =  490. 
31 X  100  =  325  sheep  =  325     ''     j 
2ix40    ^  100  horses  =  300  sheep] 
lix50    =  62^  oxen     =  125      "      j-  =  770. 

3  X  115  =  345  sheep  =  345      "     J       • '• 

1260. 
^'s  share  =^  -^^^^  of  $88.20  =  $34.30. 
^'s      "     =.  y/^  of  $88.20  =  $53.90. 

J-^-     2"  T-  3  -I- T  +  5    —   ¥0- 

As  there  are  only  ^%  in  his  property  he  could  not 
possibly  leave  \'^. 

^'s  share  =  -^7  of  $1886.50  =  $735.00. 

"§"0 

JL 

£'s      "     =  -Yi  of  $1886.50  =  $490.00. 

¥0 
1 

C's      ♦'     =  -77  of  $1886.50  =-  $367.50. 

¥"0" 

Z>'s      '*      .^  ^  of  $1886.50  =  $294.00. 

6^ 
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13.  36  +  54  -f  78  =  168. 

^'s  =  ^\\  of  78  gal.  =.  164  gal. 
^'s  -  f'eV  of  78  gal.  =  2o-^V  gal. 

14.  A  uses  the  whole  house  for  4  mo.  ;  half  of  it  for 
5  J  mo.,  and  ^  of  it  for  2^  mo. 

B  uses  h  the  house  for  5  J  mo.,  aud  ^  of  it  for  2^  mo. 
0  uses  ^  the  house  for  2^  mo. 
4     X  1  =4   ^ 


5i 

X 

i 

:;i 

= 

1  8  2 
24    • 

2i 

X 

i 

5^ 

2i 

X 
X 

--= 

If- 

2i 

X 

Sum 

; 

il 

288 
24    • 

^'s  share  =  ~   of  $187.20  -=  $118.30. 


24 

Sfi 


(7's 


^  of  i$187.20  =  $55.90. 


■^,  of  ,$187.20  =  $13. 


Examples  (cxiii  )     Page  225. 


1.  Resources  and  Liabilities. 
Dr.  Cr. 

83456  §3250 

2120  346 

1874  

630  S3596 

8080  Resources  at  closing. 
3596  Liabilities. 

4484  Present  worth  of  firm. 
2510  Credit  excess  of  Ownership. 

1974  Net  gain. 
987  A's  share  of  net  gain. 
987  B's      "      " 


Ownership. 

Dr.  Cr. 

$175  A  withdrew  $1500 

315  B         "  1500 

490  Total  investment  3000 

'•      withdrawn      490 

Firm's  net  investment  2510 


Hence  ^'5  net  capital  =  $(1500-175  +  987)  =  S2312.. 
B's''        "       =  $(1500-315  +  987)  =$2172. 
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I.  Resources  and  Liabilities. 

0"ms'EESHIP. 

Dr.                                          Or. 

Dr. 

Cb. 

fl424                                         $-2450 

.$1000 

$6000 

1562                                             1240 

685 

420 

383                                              

1860 

4000 

3485                                             3G90 



280 

826 

3545 

Investment  10700 

7680  Resources  at  c"o  1  ig. 

Withdrawal    3.545 

3690  Liabilities. 

Net  investment  71.55 

3990  Present  worth  of  firm. 

Debit  excess  of  R.  &  L.  3990 

Net  loss  3165 

A'    1  of  net  loss  1899 

B'.  1  of    "      "      1266 

Hence  A's  net  capital  at  closing 
=  $1(6000  +  420)- (1000 +  685 +  1899)}  =  $2836 
and  ^'s  net  capital  at  closing 
=  $i  (4000 +  280) -(I860 +  1266) I  =$1154.' 


Resources  and  LiabitiIties. 


Dr. 

.*2263 
5000 

7263 

Liabilities  at  closing 
Resources  " 

Insolvency  of  firm 


Cr. 

$3846 
4462 
675 


7263 


Dr. 

S2860 
5560 


OWKBRSHTP. 


8420 

Investmen*; 
Withd  awal 


Cb. 
$6000 
4000 
251 

10251 
8420 


Net  investment  1830 

Credit  excess  of  R.  &  L,     1720 


Net  loss 

^'s  I  of  net  loss 

B'8  I 


Hence  ^'s  net  capital  at  closing 

=  $(6000  -  2860  -  2130)  =  $1010; 
and  jB's  net  capital  at  closing 

=  $(4250  -  5560  -  1420)  =  -  $2730, 
i.  e.,  B's  net  insolvency  =  $2730. 
Examples  (cxiv).    Page  230. 


3550 
2130 
142) 


1.    Diffs. 


30 


23 


35 


Arranging   as  in  Ex.   2,  we  see 
that  5  lbs.  at  23  cents,  and  7  lbs.  at 
5       35  cents,  will  form  a  mixture  that 
. . .     may  be  sold  for  30  cents  a  pound. 

7 
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2.  Diffs.  55  We  see  that  3  bushels  of  oats,  2 

—  bushels  of  rye,  and  2  bushels  of  bar- 

20  35  3  ley  would  form  the  required  mixture. 

.'..j Of  course,    any  multiples  of  these 

5  60  2  quantities  would   satisfy  the  condi- 

25  80  2  ditions  equally  well,  so  that  we  might 
take  30  bushels  of  oats,  20  bushels  of  rye,  and  20  bush- 
els of  barley. 

3.  Difis  70  ^^^®  ^^^  *^^*  ^  ^^^'  ^^  ^^  cents, 

' 2  lbs.  at  75  cents,   and  1  lb.  at  90 

15  55  2,  5       cents,  may  be  sold  without  gain 

or  loss.     But  there»are"  30  lbs.  at 

5  75  2,  3  90  cents.  Hence  we  must  have 
20  90  1,  3  2  X  30  lbs.  =  60  lbs.  at  55  cents, 
and  2  X  30  lbs.  =  60  lbs.  at  75  cents.  Or,  we  may  take 
5  lbs.  at  55  cents,  3  lbs.  at  75  cents,  and  3  lbs.  at  90 
cents  ;  w^e  will  then  have  50  lbs.  at  55  cents,  and  30  lbs. 
at  75  cents. 

4.  Diffs. il.20j  We  see  that  -4  gallons  of  alcohol 

' 1         at  SI. 50  and    1  gallon  of  water 

30  1.50!  4      will  form  a  mixture  that  may  be 

...| sold  for  SI. 20  a  gallon.    But  there 

1.201  0  1  are  15  x  4,  or  60  gallons  of  alco- 
hol in  the  mixture.  There  must,  therefore,  be  15  x  1, 
or  15  gallons  of  water. 

5.  12  gals,  at  36  cents  each  =  432  cents. 

8     "  uQ         "  =  448     " 

20  gals.  880  cents. 

Hence  cost  of  1  gal.  =  ^-^  =  44  cents. 

The  question  now  is,  how  many  gallons  of  Kerosene 
oi],  worth  60  cents  per  gallon,  must  be  mixed  vdth  20 
gallons  of  another  kind  worth  44  cents  per  gallon,  so 
that  the  mixture  may  be  sold  for  50  cents  a  gallon. 
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As  before,  we  have 


I 


DifTs. 


1060 
6. 


But  there  are  20  gallons,  or  4  times 
5  5  gallons  at  44  cents.  We  must,  there - 
...  fore,  have  4  tunes  3,  or  12  gallons  of 
3       Kerosene  oil. 

16  bushels  at  48  cents  each  =  768  cents. 

12       "  34         "  =  408      '• 


28  bushels 
Therefore  the  cost 


of  1  bushel 


1176 

1  7  7  < 


cents 


—-42  cents. 
As  in  the  previous  question,  we  have 

That  is,  2  bushels  at  42  cents  will 
balance  1  bushel  at  60  cents  and  1  bushel 
at  80  cents.  But  there  are  28  bushels  at 
42  cents.  There  must,  therefore,  be  14 
bushels  of  rye  and  the  same  quantity  of 
barley. 


iff's. 

56 

14 

42 

2 

4 

60 

1 

24 

80 

1 

7.  Diff's. 


10 
6 


14:3 

,183 

j     i 

6308 


24  We  find  the  proportional  parts  to 

form  the  mixture   to  be  3  lbs.  at  14 
cents,  3  lbs.  at  18  cents,  and  8  lbs. 
at  30  cents.     Adding  these  propor- 
tional   quantities  we  find  that  they 
form  a  mixture  of  14  lbs.      But  the 
required  mixture  is  to  contain  84  lbs.      Hence  •  tt  =  6 
=  the  number  of  times   the     proportional   quantities 
must  be  increased  in  order  to  give  the  required  quan- 
tity of  the  mixture.     We  shall,  therefore,  have 
6x3  lbs.  =.  18  lbs.  at  14  cents, 
6x3  lbs.  =.  18  lbs.  at  18     " 
and  6^8  lbs.  =  48  lbs.  at  30     " 
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8.    Diffs. 


39 


If  we  take  the  first  proportional 
parts  indicated,  we  have  1  lb.  at  33 

6  831,  3     cents,  3  lbs.  at  37  cents,  and  2  lbs. 

2  37  3,  3     at  45  cents.     Adding,  we  find  the 
...!...j...       proportional  parts  form  a  mixture 

G  45:2,  4  of  (3  lbs.  But  the  required  mix- 
ture must  contain  120  lbs.  Hence  —  =  20  =  the 
number  of  times  the  proportional  parts  must  be  in- 
creased in  order  to  give  the  required  quantity  of  the 
mixture.  We  shall,  therefore,  have  20  x  1  lb.  ^  20  lbs. 
at  33  cents,  20  x  3  lbs.  =  60  lbs.  at  37  cents,  and  20  x 
2  lbs.  =  40  lbs.  at  45  cents.  If  we  take  the  second 
proportional  parts,  viz.,  3,  3,  and  4,  we  find  that  they 
form  a  mixture  of  10  lbs.  Hence  ^-fjf  =  12  =  the  num- 
ber of  times  the  proportional  parts  must  be  increased. 
Hence,  we  have 

12x3  lbs.  =  36  lbs.  at  33  cents,  12x3  lbs.  =  30  lbs.  at 
37  cents,  and  12x4  lbs.  =  48  lbs.  at  45  cents. 

Examples  (cxv).     Page  237. 

1.  Smce  il500  =  S7300  ; 
•••        £1         =  S4||. 

Now  the  advance  on  $4f    =  $(4if  —  4|)  =  $i|  ; 

100  X 1-?- 
.-.       "  '•      "  .SlOO  =  $ 7-/-^    =  $91. 

Hence  exchange   is  at  a  premium  of  dV,^    and  the 
quotation  would  be  109^. 

2.  Since  5-3  fi\  =  SI  ; 
/.   236874fr.  =  §^'^''^*^^ 


=  S44693.20... 
Since  12  fl.  =  25.56  fr.; 

1  fl.  =  ^^  fr.  =  2.13  fr. 
=  2  fr.  13  cent. 
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4.  Siuce  25^  fr.  =  2244  copecks  ; 

i)t\       A,  20x2244  1 

zu    tr.  =  — ^--^ —  copecks 
=  1760  copecks. 

5.  Since  25ifr.  =  HU  fi.] 

,      20    ft..  =  ^-^4114  =  9.  fl. 

=  9  fl.  20  kr. 
6.  Since  5.12^  fr.  =  Si  (gold)  ; 

/.    12669  fr.  =  S  ^^7;f|f^  (gold) 
=  S2472  (gold). 
Now  $100    (gold)  =  SVSoi  (currency)  ; 
.-.    $2472    »       =  $^-i^f^l^^  (currency) 

=  $3345.44. 
7.  Since  ^  of  $4|  =  £1  ; 

.-.    $2767.80  =  £^^^^^^1 

_     2767.80x100x9 

30 


108x40 
=  £576.  12s.  6d. 

8.  Amount  of  gold  in  $1  =  ^  of  W^  gr. 
=  23.22  gr. 


Amount  of  gold 

in£l 

= 

Uoi^^f^i^ 

gi' 

Now,  23. 

22  gr. 

= 

11X40X480     pj. 
1869              °    * 

$1; 

.        11x40x480    ^,. 

= 

^11X40X480X1 
^     23-22x1869 

1869 

&"■• 

= 

$4-8665.... 

9. 

Since  100  fl.  = 

209-25  fr 

•  J 

.\    12.16ifi.  = 

12.1625X 

209.25 

1  oc 

= 

25  fr. 

45. 

..  cents. 
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10.  Since  18  fl.  =  20  mar.  ban. ; 
.-.  30  fr.,  or  14  fl.  =  1±^        •      : 

and  £1,  or  25.5  fr.  =  ^_±z2il±^  mar.  ban. 
=  13^  mar.  ban. 

11.  Since  14  mar.  ban.  =  £1  : 


.' 

'.  20  mar.  ban., 

or  18  fl. 

= 

,,20x1 
£      14     ' 

and  28  fl. 

,  or  0(3  fr 

= 

p  2  S  X  2  0  X  1 
^      18X14      ' 

4  fr.,  or 

72  cents 

= 

^4x28xx20 
^      6  0X18X1 

X  1 
4^ 

1    . 

.-.  SI 

Hence  £1 

= 

n   100x4x21 
7  2X60X 

$4.86. 

8X 
18 

20X  I 
X  14 

12 

. 

Since  20  fr.  = 

40.5  fl.  ; 

.*. 

£1 

,  or  25.7  fr.   = 

2  5.7X40./ 

'  fl 

.; 

and  £50  = 

5  0  X  2  .5  7  >: 
2  0 

4  0 

^■fl. 

= 

2G02.125  fl. 

13.     Since  25.65  fr.  =  240  d. 
.-.  3  fr.,  or  525  rees  =  '^^^^  d. 
and  1  ree 


3X240 


1  f\C\(\  -..^^r,    1000X3X240  7 

.*.    1000  rees  =  — -— — — — — a, 

5  2  .5  X  2  5.65 

=  odhl.  nearly. 

14.     Since  1  oz.  Eng.  gold  =  ^|-f  i-  oz.  of  Fr.  gold  ; 
.-.  1  oz.  English  gold  =  §| 5^1  of  31.1  grammes. 
Xow  10  gram.  =-  31  fr.  ; 

3100  *=  '  10x3100  •' 

...  1  OZ.  Eng.  gold  =  •^l^.^.^lj^f^fr.  Fr.gold 
and  hence  1  fr.  Fr.  gold  ^^^^^1^±—  oz.  Eng.  gold 
=  -0102045  oz.  of  Eng.  gold. 
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Now  77|5.  =  1  OZ. 

And  -0102045  oz.  =  1  fr. 

=.  25.17  fr 


7Ti   ^'^^    7  7ix.O  102045    ^• 


EXAMINATION  PAPERS. 
I. — Page  238. 

1.  3  X     .95  =     2.85. 

7  X  1.15  =    8.05. 

12  X  1.36  =  16.32. 


22  27.22 

Hence  sp.  gr.  of  mixture  =  -^-yf' 

=  1.2372... 

2.     Sum  of  which  $6291  is  the  interest 

e  629  1 XI 00 

~~    ^  8x4i 

=  $17475. 
Take  C"s  money  as  the  unit  ;  then, 

B's     ^'  =  f  of  I  of  C's  =  T^o  of  C's. 
A's     *'  =1  off  of /^of  C^'s 

=  U  of  C's. 
Sum  of  all  their  money  =  (7's  4-  j\  of  (Ts  +  -|^  "• '  ■  ".^ 
■    =  WofC's; 
.-.     %\^  of  (7's  =  .$17475  ; 

and  (7's=$^-^iy^" 
=  $6000. 
^'s  ^  ^%  of  $6000 

=  $5400. 
^'s  =  '^^  of  $6000 
=  $6075. 
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Since  21  fr.  =  S4  ; 
19  mar.  ban.,  or  85  fr.  =  $   '^^ 


and  £1,  or  96  mar.  ban.  =  $  — 
and  £1200  =  S 


2  1 
9  B  X  3  5  X  4 


9x21 
1200x96x3  5x4 


7x19x21 

=  $5774.43... 

4.  By  direct  exchange  ^lOOf  =  SlOO  at  New  York  ; 

.-.   $14331.00  =  c;^J^^i-^-oxioo 

^  1  ooi 

=  $14224.91.... 
$1  Cinn.  =  $(1:^5)  St.  Louis 

"^    ^V."!T9   ^  .91T'5^  1.005/    ^  •  Y.   ; 

.-.    $14331.60  Cinn.  =  3  ,3^.^^,^",,,  N.  Y. 
=  $14476.72.... 
Hence  gain  =  $251.81. 

5.  Cost  of  exchange  of  $2660  =  $2570.89  ; 

a  II  Q1  _    Q-'-^  7  0-8  9 

V  J-  —    P     26  60 

=  $-9665. 
But  the  bank  had  the  use  of  this  money  for  63  days, 
and  allowed  a  deduction  for  interest. 

Bank  discount  for  63  da.  =  $(-9665  x  -i^  x  ■^) 
=  $-010009. 
Course  of  exchange  r=  $-976509... 
1--9765...  =   0234  ; 
.•.  exchange  was  at  a  discount  of  2*34  %. 

II.— Page  238. 
1.  Cost  of  1  lb.  of  the  mixture 


1 1 

z=i  75  cents. 
1^  of  the  mixture  consisted  of  the  good  tea    and   ^\  of 
it  of  the  inferior  kind. 
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Hence  |^  of  cost  of  dear  tea  -f-  fV  of  (cost  of   dear  tea 
—  12  cents)  =  75  cents  ; 
.'.    cost  of  dear  tea  r=  (75  +  ^j^)  cents  ; 
=  78f  cents, 
and  cost  of  cheap  tea  =  66f  cents. 

2,  Sum  exi^ended  in  paying  clerks  =  $1600. 

Sum  given  to  A  =  $%-^^  =  $1600. 
"     ''  B  =  $1^^!^^  =  $1200. 
Slim  to  be  apportioned  =  $(12800  —  1600  -  1200 

-1600-120)=  $8280. 
Part  of  this  given  to  J^  =  |  of  S8280  =  $3312. 
«'  ^  =  3  (^f  c;,s280  =  $4968. 
Net  sum  received  by  A  =  $(1600  +  3812)  =  $4912. 
"       "  *'         ^^    B  =~-  8(1200  +  4968)  =  $6168. 

3.  Since  571  fl.  =  120  fr.: 


£1,  or  12.15  fl.  =  - 


1  V.l  .5X120 

25.35J 


fr. 


fr. 


4.  3  X  1400  =    4200 


2  X 

3  X 

4  X 

4  X 

6  X 

2  X 


3400  =  6800 
1800  =  5400 
4200  =  16800 

2000  =  8000 
1400  =  8400 
4000  =    8000. 


=   33200. 


=  24400. 


57600. 
J's  share  =  5^-|§^  of  $4032  =  $2824. 
B's      "      =  |f|{|o  of  $4032     --  $1708. 
5.  Eveiy  gal.   of  the  first  toixtuj-e  contains  i§  or  '^ 
gal.  of  wine,  and  every  gal.  of  the  second  mixture  con- 
tains y%-  or  f  gal.  of  wine  ; 
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.'.  I  of  number  from  1st  +  f  of  (14  — number  from  1st) 

=  7  gal.  ; 
^  .'.  (I  — f)  of  number  from  1st  ^  (10^--  7)  gal.; 
and  /^  "  "         =  31  gal., 

"  «'  =  ^^'^^^ 

=  10. 
Hence  the  number  from  the  2nd  =  4. 

III. — Page  239. 

1.  By  Art.  206  it  is  found  that  a  mixture  of  5  lb.  at 
8  cents,  5  lb.  at  10  cents,  5  lb.  at  12  cents,  and  15  lb.. 
at  20  cents,  would  be  worth  15  cents  j)er  lb. 
5  +  5  +  5  +  15  =  30; 
.-.  quantity  at  8  cents  =  Tnr.of  200  lb. 
=  33i  lb. 
10  cents  =  ^5_  of  200  lb. 

=  33i  lb. 
12  cents  =  /q  of  200  lb. 


=  33i  lb. 
20  cents  --=  1%  of  200  lb= 
=  100  lb. 


2.  Int 

■erest  for  18  da. 

at  6  % 

73iJ§o  of  iiote. 

D\ 

SCOUlit 

= 

oBo 

Note  - 

"  (tII^o  +  ^^o)  ' 

'>f  note 

= 

81190-234, 

'^^^  T3bO(7 

" 

= 

.S1190-234  ; 

•.  note 

= 

^730  0  Ox  1  190. G 

134 

7  1  C  8  9 

=-. 

S12I2,  nearly. 

3.     A 

gain  of  SI 20  in 

6  mo.  : 

= 

again  of  S  20  in 

1  mo, 

SloOin 

5  mo. 

■= 

S30 

a 

?;210  in 

9  mo.  : 

= 

.$231 

" 

S73i- 
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Sum  from  which  $23^^  is  gained  --=  8400  ; 

-  |;73i  -  _    I   733^X400 


23k 

=  $12574. 

4.  After  each  drawing  off  f  of  the  wine  remaining  in 
the  cask  is  left. 

Hence  the  part  finally  left 

=  f  of  f  of  f  of  f  of  the  wine 
*  =  oVb^  of  the  wine. 

5.  Since  25.15  fr.  =  £1; 

.-.  1  rouhle,  or  1.2  fr.  =  ^V^TT ' 

and  920  rouhles  =  M^'-'/^l^^^ 

=  MS  'lis.  lid.  (nearly). 
Again,  since  25.85  fr.  =  £1  ; 

.-.  1  rouble,  or  1.15   fr.  =  £^^'^~/' 

and  920  roubles  =  £«AO;_l^li^i 

■=  £41   14.s^  S^d.  (nearly) 
Hence  the  broker's  gain  =  £2  3.s\  2ld. 

IV. — Page  240. 

1.  £354  16s.  Sd.  =  85155c/. 

Since  S8U.  =  1  dollar ; 
.-.  85155t^.  =  ^^^^^^^  dollars 

3  Si 

=  2211-jiV  dollars. 

2.  Since  1  Ura  =  $0.22  ; 

.-.     7500  lire  =  7500  x  $0.22 
=  $1650. 
By  circuitous  exchange  £1  =  $4.95 ; 
.-.   20  fr.  =  $4.95, 
and  1  lira,  or  li  fr.  =  $^^^|^  ; 

.-.  7500  1ii-e  =  $'-'-^"^"*-"" 

^  8  X  2  r. 

=  $1606.37... 


Hence  the  difference  =  $48.63. 
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3.  Since  £200  =  $1000; 

.-.     £1       =  $5. 

4.  By  direct  exchange  £1 

:.  £3000 


Through  Paris  5.25  fr. 

.-.  £1,  or  25  fr.  =  $ 
and  £3000  =  S 


$4.861 ; 
3000  X  $4.86f 
314600. 

$1; 


25X1 
^5^.2  6    * 
3000X2  5 X 


5-2  5 
=   $14285|. 

Through  Amsterdam  1  guild.  =  $0.40 ; 

.-.  £1,  or  12i  guild.  =-  124  x  80.40, 

and  £3000  =  3000  x  12i  x  $0.40 
=  $14640. 
By  direct  exchange  he  has  to  pay  S14600  for  the  draft 
by  Paris,  only  S142855,  and  by  Amsterdam  $14640. 
5.  Cost  i)rice  {^^  of  14 J  cents  =  12.]  cents. 


Diff. 
8 


1] 
HI  =  224- 


221  gam. 


H 


1     ''      13 

U    1     "      14     8^  =-  12    '-  =  221  loss. 
6"     4     "       14    ll    =    6   ) 
We  have,  therefore,  1  lb.  at  8  cents, 
8^  lb.   "   13    " 
and  8  lb.    "   14    "    . 
Of  course,  the   above  are  only  a  few   of  the   many 
answers  that  might  be  found  to  this  question. 

V. — Page  240, 
1.  2456  +  735  +  4301  =  7552. 
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Number  to  be  provided  by  1st  =  t^if  of  182 

=  59,  nearly. 
"       2nd  =  ^^i^  of  182 
=  17,  nearly. 
by  3rd  =  44f  i  of  182 
=  106,  nearly. 

2.  Cost  of  9  gal.  of  mixture  =  70.9. 

-     Igal.  -         ^-'^^s.  =  lls. 

Selling  price  of  1  gal.  "         =  0  x  1%s.  =  17.«?. 

Gain  on  7^-9.  =  ^d\s. ; 
.-.      "     mo,  _  100x91 

77 


"S- 


=  118|s. 
3.  Since  the  gain  on  $2200  =  $880  ; 

/.      "  "       $.3500  =  $li?-^^-^l^ 

=  $140'd. 
But  the  gain  for  2  mo.  less  =  $1120  ; 

.-.  2  mo.  gain  on  $3500  r.^  $280. 
Since  time  for  which  $280  is  gain  on  $3500  =  2  mo. 
"     $1120         '«         $3500 


280 

8  mo. 


Time  for  which  $280  is  gain  on  $3500  =  2  mo. 
$880         "  $2200 

880X35  00X2 

2200X28  0~ 

=  10  mo. 
Time  for  which  $280  is  gain  on  $3500  =  2  mo. 
$1200         "  $2500. 

120  0 X  3500  X  2 
^^         25~0  0  X  2  8  0 

==  12  mo. 
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4.  Capital  at  eud  of  1st  year 

=  J  of  original  capital -£1200. 
Capital  at  end  of  2nd  year 

=  f  of  (I  of  original  capital  -  £'1200)  -  £1200 

=  f  of  original  capital  —  £3000. 
Capital  at  end  of  3rd  year 

=  I-  of  (f  of  original  capital -£3000)  -£1200 

=  y  of  original  capital -£5700. 
Capital  at  end  of  4th  year 

=  I  of  (V  of  original  capital  -  £5700)  -£1200 

=  f  J  of  orignal  capital  — £9750. 
Hence  f^  of  original  capital—  £9750  =  4  x  original 
capital ; 

.'.    ^  of  original  capital  =  £9750, 

and  original  capital  =  ^l^Jiill^ 

=  £0176,V 

5.  Strength  of  1  gal.  of  the  mixture 

/'34       _i'_'x46\       .      Q  40 

=    (too     +       TOO-  )     ^     0  =  ^. 

Since  the  gain  on  ^\  =  ^-f  ^ ; 

100  x^^^ 

"      100  =  : ~p^ 

fucr 
—  90,  9 

Examples  (cxvi).    Page  242. 


9.  Relation  30  x  040  :  180  =  "^  Vso*^  •  ^ 


10. 


0x640 
18  0    " 

128         :  1. 


7  : 

8 

12  : 

:  15 

i' 

I 

■        5- 

7  :     4  =:  compound  ratio. 
Hence  the  4th  ratio  =  % 


4 
=  9     :  13. 
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11.  If  f  be  the  given  ratio.  Then  adding  any  num- 
ber, say  5,  to  each  of  the  terms,  we  have  y~  =  -|. 
Comparing  this  ratio  with  f,  we  have  ^|  and  fj. 
Hence  we  see  that  this  ratio  is  increased  by  adding  the 
same  number  to  each  of  its  terms. 

Again,  if  we  take  f  as  the  ratio  and  add,  say  2,  to  each 
of  the  terms,  we  have  J-^^-  =  f.  Comparing  this  with 
the  original  ratio,  we  have  f  f  and  ]-§.  Hence,  we  see  that 
this  ratio  is  diminished  by  addiug  the  same  number  to 
each  of  its  terms.  A  ratio  is,  therefore,  increased  or 
diminished  by  adding  the  same  number  to  each  of  its 
terms  according  as  the  antecedent  is  less  or  greater  than 
its  consequent. 

Examples  (cxvii.)     Page  245. 

4.  B  =  ^\  of  G ; 

A  =  V"  of  -i^  of  C 

=  If  of  C; 
.'.  A  :  C  ;:  25  :  39. 

10.  B's  share  =  f  of  ^'s. 

C"s      "      =  f  of  B's  =  f  of -g-  of  ^'s. 
D's      "      =  t  of  C's  =  f  of  f  of  4  of  ^'s ; 
.-.  A's  +  %  of  /<'s  +  t  of  ^.'s  +  y^a  of  ^'s  =  $1587  ; 
•  ••  (1-^l+f  +  fV)  of  ^'s  =  $1587, 
and  If  of  A's  =  $1587. 

^'s  =  $'^.i^H  =  $552. 
^'s  =  -I  of  $552  =  $460. 
C's  =  f  of  $400  =  $345. 
i>'s  -  J  of  $345   =  $230. 
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Examples  (cxviii.)      Page  247. 

1.  2SSd.  :  £1247  10s.  5d.  ::  i'l  :  gross  income  ; 

.-.  gross  income  =  £?-^^^^^ 
=  4'1285. 

2.  The  number  of  hours  between  12  at  noon  on  Mon- 
lay  and  10:^  a.m.  on  Saturday  =  118:|^  hr. 

24  hr.  :  118^  hr.  ::  3  m.  10  s.  :  time  gained ; 

.      ^        118|-x3'     . 
.*.    time  gained  ^^        4. , —  mm. 

=^15  min.  36/^  s. 
As  the  watch  was  10  min.  fast  on  Monday,  it  is  now 
25  m.  and  "SQ^^g  s.  too  fast,  and  hence  it  is  10  h.  40  m. 
36^V-s. 

3.  Gain  in  6i-  rounds  ==  ^  mi. 

6^  rounds  :  9  rounds  ::  ^  mi.  :  ^'s  gain.   ; 

9  X  - 
.-.  ^'s  gam  ==  _-^  mi. 

H 
==./3.mi. 

4.  The  hands  of  the  watch  will  be  together  for  the 
4th  time  after  noon  at  16y\  miu.  past  3.     Art.  173. 

The  watch  will  have  gone  (G3^^y+ 180  -j-  16y*y)  min.,  or 
203  min. 

But  59  Jy  min.  on  the  watch  correspond  to  60  min.  of 

true  time  ; 

.-.    59^1  :  203  ::  60  min.  :  time  required ; 

203  X  60 
.'.  time  required  = — ^^i  7     ^^^-  =  -'J5  min. 

OJy-j- 

=  3  hr.  25  min, 

5.  Since  4  men  =  0  womc     =  9  b'>ys  ; 

.-.  1  man  =  ^-       "       =^  2"     "     > 
and  5  men  —  ■'•£     '<       ■=  -*^'  "     . 
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(9 +  \*^)  women  :  6  women    ::  27J>da.  :  time  required  ; 

.     ,       27^x6^ 
.-.  time  reqmied  =   n  7  io  da. 

=  10  da. 
(8-i-\^)boys  :  9  boys  ::  27^  da.  :  time  required; 

.-.  time  reqinred  =  ^     4-    da. 
=  12f  da. 
6.  14|  :  5|    ::    $116.15  :  value  requii-ed  ; 


value  required  :=  $ 


5f  X  116.15 
14f— 


=  $47,131. 

7.  26  in.  :   (7  X  9)  in.   : :  32^  yds.  :  yards  required  ; 

T  •        -1  7x9x3  2i 

.-.  yards  required  =  — -^ 

=  78|. 

8.  The  difference  in  24  br.  =  7J  min. 
Their  jDresent  difference  =  5  min. 

In  how  many  hours  will  tlieir  difference  amount  to 
25  min.  ? 

71^  min.  :  25  min.  ::    24  hr.   :  hr.  required; 
.*.  hours  required  =  25x24 


7i 

=  80. 
80  hours  from  noon  on  Monday  is  8  p.m.  on  Thursday 

9.  2f  :  3^-    ::    6336  stones  :  stones  requu-ed ; 

.".  stones  required  =  ^^  ^  ^^^^ 

=  7722. 

10.  7  :  3    : :    22400  people  :  number  fed ; 

.-.  number  fed  =  ^'-^^o_x3 
=  9600  ; 
.•.  number  sent  away  =  22400  —  9600 
=  12800. 
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Examples  (cxix).     Page  249. 

1.  60  :     12    ::    18  men  :  men  required  ; 
40  :  360 

3  :       8 
16   :      10 
.-.  men  required  =  ^'r '\^''r?: '" 

J-  60x40x3X16 

2.  In  18  months  1200  men  complete  f  of  the  work; 
how  many  men  will  be  required  to  do  %  of  the  work  in 
16  months. 

16  :  18    ::    1200  men  :  number  required ; 
t  :      » 

1  •       ^  1200x18 xt 

.-.  number  reqmred  = — -^ • 

-^  1  fa  X  5 

=  2250  ; 
.-.  number  additional  =  2250  —  1200 
=  1050. 

3.  6  :     7    ::    9  men  :  number  required; 
5.:     6 

7  :   10 

.*.  number  required  =  ^  VxVxV^ 
=  18. 

4.  185  :  92^   ::    20  men  :  number  required ; 

^       ,  20  X  921  X  9 

.*.  number  reqmred  =  —^q^ — :r  ,— 

loo  X  1--- 

=  50. 

5.  ^  times  work  of  soldiers +  4  times  work  of  navvies 
=  work- necessary  to  dig  the  trench  in  1  day  ; 

And  7  times  work  of  soldiers  +  7  times  work  of  half 
the  navvies 

=  work  necessary  to  dig  the  trench  in  1  day  ; 
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.-.  8  times  work  of  soldiers +  8  times  work  of  navvies 
=  14  times  work  of  soldiers  +  7  times  work  of  navvies  ; 
and  hence  work  of  navvies  =  6  times  work  of  soldiers. 
6.         2:10      : :   1  drona  :  amount  required  ;  • 
10  :  in 
9  :  Hi 
36  :  45 
.    7  :    8f 
/.  amount  required  = 


lOX  I2ix  1  li-X  45X  81 


2x10x9x36X7 
•    —    19,  5  3 

7.  470  :  360  ::  658  revolutions  :  number  requii'ed ; 

7  :  8 

i  •       1  658x360x8 

.-.  number  required  =  — 470x7  — 
=  576. 

8.  If  15  men  working  15  hours  a  day  do  f  of  a  piece 
of  work  in  24  days,  how  many  hours  a  day  must  18 
men  work  to  do  the  rest  of  it  in  12  days  ? 

18  :  15    ;:    15  hr.    :   hours  required  ; 
12   :  24 
3   .      2 


15  X  15x24x| 
•••  liours  required-      i8xl2xf 

=  16f. 

24 

248     ::    5^  da.  :  days  required  ; 

9 

12 

7' 

4 

2321 

387^ 

H 

5i 

2| 

.       Si 

.*.  day 

^              5ix  248X  12  X4X3  874X  5{^x3i 

s  required—        ,,x  ox  7  x  032^x33x23^ 

155. 


I 
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10-  9  :  5  ::  10 da.  :  days  required; 
10  :  11 
25  :  3G 
24  :  16 
44  :  50 
40  :  45 
.-.  days  required  =  ye  x 5 xlj^36x  16x50x45 

^  yxl0x25x24x44x40 

=  12. 

Examples    (cxxiv).      Page  258. 

1.  Area  of  floor  =  (141  xl5^-)  sq.  ft. 

43  X  3x  T 

=  -v^j-  sq.  yd.; 

.-.  cost         ^>^-;V;^%ents 
=  $4.93i|-. 

2.  Area      =  (146f  x  88|)  sq.  ft.  ==  ^|^^  sq.  yd.; 
.-.  cost  =  -^±I||f|i^  cents  =  $520,961. 

3.  Since  4  ro.  1  po.  29  yd.  6J  ft.  =  44100  sq.  ft.; 
•••  side  =.  v/iilOO  ft.  =  210  ft. 

4.  Since  1  ro.  26  po.  28  yd.  4J  ft.  =  18225  sq.  ft.;    - 
.-.  side  =  n/18225  ft.  =  135  ft. 

5.  Area  =  (40  x  3  x  100)  sq.  ft. 
Number  of  turfs  =   ^^^'^^^QQ  • 

3x1  ' 

.-.    cost   =     ^0X3X100X81      . 
100X3X1 

=  £13  10  s. 

6.  Length  of  room  --='  y289  ft.  =  17  ft. 
Area  of  walls                     ^  (4  x  17  x  11^)  sq.  ft. 

=  782  sq.  ft. 
Areato  be  whitewashed  =.  (32^  +  ^-)  sq.  yd. 

=  119  sq.  yd.  ; 
.-.  cost  =  119x5  cents  =  $5.95. 
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7     Area  of  room  =  (8i  k  6|)  sq.  yd.  =  55  sq.  yd. 
Length  of  carpet  =  -^  yd.  =  ^4^  yd. ; 

.-.  cost  per  yard  =  ^TeT    ^  $1.20. 


8.  Since  £2  19-^.  Sd.  =  7lQd. ; 
.-.  length  of  paper  =  ^'  yd. 

Area  of  paper  ^  ( '  p  X  |)  sq.  yd. 
Height  of  room  =  { ('^  x  t)  -^  (16i  +  13i) ;  yd. 
-=  12  ft. 

9.  Area  =  559504  sq.  ft. 
Breadth  =  '-|||i*'ft.  =  187  ft. 

10.  Area,  =  (330  x  330)  sq.  yd. 

=  221  a. 

y\-  of  the  area  of  the  walls 

11.  Breadth  =  oT ' 

^  A  { (42  +  2  X  breadth)  x  10^  [ 
21 

=  Tr{  21+ breath} 
=  i_o_5  ft.  +  ^Y  of  breadth  ; 
.-./-J- of  breadth  =  \\^it.; 

.-.  breadth  =  V  of  W  ^^' 
=  17^  ft. 

12.  Length  =  ^  in.  =  1  ft.  9^  in. 

13.  Area  of  room 

=  {2x(12A  +  9|f)xl0}sq.ft. 

=  (2x22^x10)  sq.ft. 

„     .      .  2x221^x10 

Yards  of  paper  =  = 

3xf 

=  100. 
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And  100  yds.,  at  12  cents  a  yard  =  §12. 

^^      ,  121 X 124 

14.  Number  =  —^ — ^y~ 

ZX^4: 

=  5952. 

15.  Area  of  walls 

=  {  (2x15  +  2xl2)xl0}  sq.  ft. 

=  540  sq.  ft. 

540 
Length  of  -pa^ev  =  -7-  ft.  =  216  ft. 
w 

Cost  of  paper  =  ~  x   12^  cents. 

16    Area  of  walls 

=  {  ['2x21  -f  2x15)  X  12}  sq.ft. 

=  864  sq.  ft. 

Deduction  =  |21 +  30  +  2x69}  sq.  ft.  =  189  sq.  ft. 

Length  of  paper  =  ^z'  ft.  =  00  yd. 
Cost  of  paper  =  90  x  15  cents. 
=  S13.50. 

17. ^  Since  50  a.  2  r.  32  po.  =  245388  sq.  yd. ; 
.-,  breadth  =  ^^'-^  yd. 
=  429  yd. 
Diagonal  -=  ^{572^  +  429^)  yd. 
=  v/oH225  yd.  —  715  yd. 

18.  Area  of  each  part  =  (^^^^  x  ^^-v^)  sq.  ft. 

=  1051  li  sq.  yd. 
Area  covered  by  trees  =  (900  x  20  +  430  x  20)  sq.  ft. 

=  2955f  sq.  yd. 
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19.  Area  of  walls 

zzr   {  (2  X  length  +  2  x  breadth)  x  11  f  sq.  ft. 
^  {  (4  X  breadth  +  2  x  breadth)  x  11 }  sq.  ft. 
=  (06  x  breadth)  sq.  ft.  ; 
.-.  06  X  breadth  =-  (113  x  3)  x  2,    . 


i 


and  breadth  = 

14  3x6   f, 
-          6  6         *^- 

r: 

=  13  ft., 

and  length  = 

=  26  It.  ; 

.-.  length 

ol  moulding  - 

2x26+2x1 
~                  3 

=  25  vds. 

^^-ft. 

20.  Area  of  ceiling  =  (271  x  20)  sq.  ft. 


1    640  n 

—^  sq.  ft. 


Area  of  walls  =  ]  (2  x  27 1-  +  2  x  20)  x  12^  [  sq.  ft. 


3  5  5  0  ,. , 

^  -^  sq.lt.; 
.♦.  area  to  be  painted  =  — ^  sq.  ft. ; 

.-.  cost  =  ^^  X  36  cents. 
=  869.20 
21.    Area  of  room  =  (15f  x  13^)  sq.  ft. 
Length  of  carpet  =  — ^-^ — ^  ft.  ; 

.-.  cost  r=r  ^g'^gV""  X  95  cents. 


129.55 


22.     Area  of  room  =  (lOf  x  7^)  sq.  yd. 


1  OsX 


Length  of  carpet  =  — V^  y^ 


2X22X4 
3X3X3 


yd.; 


1  32X22X4  ^3.-1    r\n 

••  cost     ==-— — ^^   X  l|)1.08 


23.  Area  of  room  =  (11x8)  sq.  yd. 
Length  of  carpet  =  ~  yd. 
=  182  yd.; 


SOLUTIONS  HAMBLIN  SMITH's  ARITHMETIC.  113 

.-.  width  of  carpet  =  YaV  J^- 

=  i  yti- 
24.     Since  12.45  ft.  =  4.15  yd. ; 
.-.   length  to  be  paved 

=  -!(2x45.77  +  2x4.15-h2x41.93)yd. 
=  192  yd. 
Area  to  be  paved  =  (192  x  4.15)  sq.  yd.  ; 


number  of  stones  _       .  ^    ,  ,  . 

o~  6  X  4.1  5 


192x415x9 

=  300. 
Examples  (cxxv.)      Page  262. 
6.  Content  of  the  wall     =  (75  x  12  x  6  x  12  x  18)  c.  in. 
Content  of  one  brick  =  (9x^x3)  c.  in.; 

75x12x6x12x18 


.'.  number  of  bricks 


9xf  x3 


=  9600. 

7.  Number  of  c.  ft.  of  ice  =  45  x  4840  x  9  x  i. 

Weight  in  lbs.  =  45  x  4840  x  9  x  1  x  \%^ 
=  1408811  tons. 

8.  Number  of  men  required  to  dig  (800  x  500  x  40)  c.  yd. 

in  1  month  =  4  x  500  ; 
.-.  number  of  men  required  to  dig  (1000  x  400  x  50)  c.  yd. 


in  1  month 


1000X400X50X4X500 


800x500x40 

=  2500  ; 
hence  number  of  men  to  do  it  iu  5  mo.  =  -''^^ 

=  500. 

9.  Area   of   side   =  ^4f^  sq  in.  =  361  sq.  in. 
Length  of  side  =  \/361  in.  =  19  in. 

10.  Content  of  cistern  =-  (4  x  2^  x  3i)  c.  ft. 

TIT    •     ^    I        p  1  4X5X13X1000     i-i 

Weight  of  water     = ic.x2x4: ^"• 

=  2031 1-  lb. 
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11.  Content  of  stone  =  (4  x  12  x  30  x  15)  c.  in. 
Weight  of  (4  X  12  X  30  X  15)  c.  in.  =  27  cwt.; 

.-.  weight  of  100  c.  in.  =       ioQ><27  ^ 

4X12X30X15 

=  \  cwt. 

12.  4t.  12  cwt.  3qr.  101b.  7  oz.  =  166375  oz.  ; 

,-.    content  of  vessel  =  ^  ^  o  o'o~  ^'  ^^^ 
=  166-375  eft. 


Length  of  side  =  yi66-375  ft. 
=  5-5  ft. 

13.  Number  of  men  required  to  dig 
(I  X  1760  X  30  X  7)  c.  yd.  in  1  day  =  42  x  120  ; 

.*.  number  of  men  required  to  di 
(1000  X  36  X  ^3^)  c.  yd.  in  1  day  =  '-^^^^^^ 


cr 

0  0  0x30  X22X42X  100 


X  30  X  7  X  3 

=  4800 ;  • 
hence  number  required  to  dig  it  in  30  days 


- 

4  8  0  0             -,  ,-,p. 
—       3  0       —    1^0- 

14. 

Cubic  content  of  cistern 

holding  2520  lb. 

--'  (^  ^  y  <  f)  c. 

ft, 

^•, 

((                      ((                           u 

=  3850  lb. 

3850X0X16X9   , 

2  5  2  0x3x4 

165  c.  ft. ; 


eft. 


hence  depth  of  cistern  =  YxJi^t. 
=  3i  ft. 

15.  Cost  of  excavation  =  (110  x  6  x  ^)s.         =  220s. 
*'      rubble        =(110  x  6  x  f).s.        =  146|.«. 
"      gravel         =(110  x  6  xi)  xfs.  =  412-1n 


Total  cost  =-  779^x. 

=^  £38  19.S.  2r' 
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EXAMINATION  PAPERS. 
Page  263. 

1.  Number  =  "'^^'^ V3'''"'  =-  H¥  =  US- 

2.  Profit  on  1      yard    =  $3.35 -$3.20  --  15  cects. 
500  yards  =  5U0  x  15  cents  =  $75. 


((  a 


3.372  =  2x2x3x31,     or,  372,     837,     248. 


837  =  3x3x3x31,  12-4,       93,     248. 


248  =  2x2x2x31.  31,        93      62 


31    is,    therefore,    il.c 
H.  C.  F.     (See  pages  5  and  6.) 

c;:„pp    7    =^  13X29X7 263  9  . 

kJiin^o  ^  13X29X9  13X29X9' 

11  =  9X29X11    __   2^7  1 . 

"13  9X29X13  .13x29x9' 

2  4 9  X  13x24   2808         . 

29    '—  slTiTxTg  9X13X29  » 

.'.  the  decreasing  order  is  \-^,  ||,  |^. 


4.  Length  of  pace  in  inches 


3Sx5280x  I-^ 

~  7  920 

=    30. 


5.  Number  of  each  =  9366  -  (960  +  480  -f  120  + 1) 
=  6. 


6.  ^    =  -02. 

M_o   _  li^  ^^  2000. 

-7^*0  -  -000002. 
Sum  =  2000-020002 
—  2000020002 
1000000 

10000 1 0001 

5  000  00 
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7.  7.57  X  .36  =  7|i  X  |§ 


25 

—  -w  • 


25 


2.345 


2322 


o  3  2  '> 

21 50  ~  2312 
990 


42  8 
990 


.482. 


3  I  41707796  ft. 


5ii  13902598  yds.  2  ft. 


40 

8 


2527745  po.^- yd. 


63193  fur.  25  po- 
^7899  mi.  1  fur. 
7899  mi.  1  fur.  25  po.  3  ft.  6  in. 
9.  Distance  passed  over  in  1  sec.  =  ^3^  yd.  =  22  yd. 


Ihr. 


60X60X22 


mi. 


=  45  mi. 

10.  Sum  earned  in  12  mos.  =  2  x  S420  =■.  $840. 
Sum  spent  "  '  =  3  x  $210  z^  $630. 
Sum  laid  by      "  =  $840  -  $630  =  $210. 

11.  Number  of  steps  =  ^^^^^^Q^'^ 

3  2 

=  9405. 

12.  One  gets  4  parts  when  the  other  gets  3. 

4  +  3  =  7. 
One  gets  4  of  $13230  =  $7560. 
Theothergetsf  of  $13230  =  $5670. 


'■^'    T^2 


4¥ 


3 
5  4 


1  6 


49" 


5  5 
3¥^"g"* 


3     4_i_4      46 

TT  ¥T^T4    43  • 

4  6    ^        5  5X6  ^ 55 

"S^a  3969X46~    IS^'S* 


5  5       


■0189. 


14. 


(\  0 


5 


Xf 


lo. 
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90    —    40 


1^;        4vr2  2_r_68\    4:v90    --    40 


2  3  4  1  16  8  1    2 

TF9  0  ^9  0     —   ^* 

40    I     2    42    14 

16.  11  ro.  11  po.  llyd.  =  451ro.  11  yd.  =  ISGSSIyd. 

=  1228831  ft.  ^  17695260  in. 

17,  , .  1  36  5  3^  5  4  6^1  5 j^  3  i 

r  raCtlOn   =    3x4840    =-"    3X4  840X4     —    3  5^* 

17.  Wages  for  75  days  =  75  x  $1.25  =  $93.75. 
Sum  lost  by  not  working  =  $93.75  -  $69.15  =  $24.60. 
Sum  lost  by  not  working  1  day 

=:  $1.25  +  $-80r..  $2.05. 
Number  of  days  he  was  idle  =  '2*0^3^  =  12. 

18.  Number  of  men  required  in  1  br.  =  10  x  12  x  24. 

SObr.  =  ^-^^^* 
=  36 ; 
**  "  *♦  "       to  do  3  times  as 

mucb  =  3  X  36  =  108. 

19.  Value  of  i\j  of  estate  =  $7500  ; 

ii.  j-l  i.x  dt,10x7500. 

"         the  estate  =  $ — — ; 

/.         "      -,  of  estate  =$l^;/,;i^^ 
=  $12000. 

20.  Whole  sum  remaining  =  $105.03  ; 

.-.  sum  each  ought  to  have  =  $^-^|^-   =  $35.01  ; 
.-.  A  must  hand  over  to  0  $37  50  -  $35.01  ==  $2.49  ; 
.-.  B  "  "  $50.82-$35.01  =  $15.81. 


01  4  l^    _L       7  X  9  X  5       45       1  5  —  5      _|_     5     3 

Zi.       11.=         '       ir-—.—. :-  ,  ^  1  =  — TirT"«       '       i 


^ 1   -       -J-  I    -^   a  ^    .J         T  ^         1   u        ij        _l_      j> 

1^  4-  ^y        elTilirs         4xi5~i5  +  5         *        * 
4   -r   4         4         J-. 


2  6  22    -"^  X  2  3  X  3  8     _     3.8  _ 
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09  2  4  0  0  2  5    

Toooo     — 

S  1  25 

To  TT  0  0  0  0  0     — 

112  14  __ 
5.34 

1121.4  _. 
^5  3  4 

23.  7  cwt.  4  lb.  = 

3  t.  1  qr.  = 

.-.  fraction  = 

10  a.  = 

.'.  length  of  side  = 

Length  of  4  sides  = 

.-.  number  of  times  = 

24.  The  shares  of 
.-.  28  seamen's  shar 
.-.     1 


.-.  1  gunner's 
1  lieutenant's 


5X5X9  60  1 


>  X  5  X400 
5X5X5X5X13 


960  1 

TTTTT  ' 


1  3 


5X5X5X5X16000    "THOOlT* 

llAvL*   —.21. 

534      •    • 

112  1400 


534 

788  lb. 
6748  lb. 


:=  2100. 


-       7  8  8      —       19  7 
"     6T48     -    Te  87- 

=  10  X  4840  sq.  yd. ; 

=  y48400  yd.  =  220 

yd. 

=  4  X  220  yd.  =  880 

yd. 

-  ^  mile  ; 

=  i  -  i  =  2. 

all  =  (15  +  3  +  10)  seamen's 

shares ; 

es  :^  £399  Is.  ; 

i'399  75. 

28 
=  £14  5s.  M. ; 
=  3  X  (£14  5s.  M.) 
=  £42  15s.  M. ; 
=  10  X  (£14  5s.  M.) 
=  £142  12s.  Qd. 


25. 


1  I  67.  I  96 
1 


16  (12.96 


22 


249 


2586 


67 
44 

2396 
2241 

15516 
15516 


V 


529^ 
2401 


y  529 
v/2401 


23 

49 
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26.  From  miduight  on  Simclay  to  6  p.m.  on  Wednes- 
day is  66  hrs. 

Time  lost  by  the  clock  in  66  hrs.  —  ^  ^4-^  min.  =  22min.- 

J  12  ' 

.-.  taking  away  the  10  min.  already  gained,  the  clock 
will  indicate  12  min.  to  6,  or  5  h.  48  min. 

27.  Shortness  in  22  yd.  =  ^'  in.  =  91  in.  , 
.-.  actual  distance  =  22  yd.  —  9|^  in. 

=  21  yd.  2  ft.  2f  in. 

28.  See  Art.  174,  178,  181. 

Interest  =  $(1900  x  If  x  ^1^)  =  §266. 
Discount  =^  $^'7^^'^  =  8233.33^  ; 
.-.   difference  =  $(266  -  233.33^)  =^  $32.66i. 

29.  The  interest  =  ^f  ^  of  $170  ; 
.-.  the  discount  =  ^f^  of  8170; 

.-.  the  P.  W.  =  -l^l  of  $170 
=  $166,661. 
80.     Interest  =  $(880  x  f  x  ^)  =  $49.50. 
The  interest  =  ^y\  of  $929.50 ; 
•.  the  discount  =  ^*£^  of  $929.50 
=  $49.50. 

7x8x3X6x7x 14 




2  X  14x3  X ! 

2X7X9 

100005 

6  B  6  7 

— 

990X55  — 

-  TTUFTT' 

QO       10  0  0  0  5^     55 

^^'    'frg^o 00    •  "TOO 
88.   Sum  paid  to  produce   $1  income  in  the  3|  per 
cents 

=  $   '^^'-^     =  $26. 

Sum  paid  to  produce  $4  income  in  the  3^  per  cents 
=  4x$26  =  $104; 
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.-.  the  4  per  cents  at  103  is  the  better  mvestment. 

Sum  invested  to  produce  a  net  income  of  98  cents  =  $26  ; 

"  «  "  "  $4851 

(1T.4  85  1  X  2  C 

=  $128700. 

34.  Time  required  by  faster  vessel  =  — ^~hr.  =  120  hr. 

slower     "     =  (120  +  36)  hr.; 
.-.  the  average  rate  of  slower      ''     =  ^-fJ^^  mi. 

=  7^^^  mi. 

35.  One  gets  3  parts  when  the  other  gets  2  parts ; 
.-.  I  of  $87.50,  or  $52.50  =:  one  man's  share, 

and  I  of  $87.50,  or  $35       =  the  other 

36.  Money  reaUzed  by  sale  =  $^^4^'  =  $'*\V '  '• 
First  income  =  $^4^^  =  $120.05.^ 

Second     "     =  ^343xj^i>^        $119.70 ; 

^20X98  ^  ' 

.'.  the  difference  =^  35  cents. 

37.  Number  of  cubic  feet  in  the  cistern. 

_    93-75x112X16     . 

.-.  the  depth  ^  ''\\': ''::''  ft.  =  3  ft. 

38.  Interest  on  $330  for  2  mos.  =  $3  ; 

-       $100"12mos.=.$i^^^"-^=$5A. 
Again,  the  interest  on  $330  for  12  mos.  =  6x$3  =  $18; 
.-.  the  discount  off  $348         "  =  $18;  • 

$333  for  12  mos. 

$3  33x18  (321'713 
3T8~~    =   SpJ-'s-g". 

39.  (Feet  in  breadth)^  =  78^  -  55^ 
=  (78  4-  55)  (78  -  55)  =  133  x23 

=  3059 ; 
,'.  feet  in  breadth  =   /  3059 
=  55.3.... 
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40.     Area  of  floor  =  (27i  x  20^)  sq.  ft. 

8  2x121  f i. 

•.  matting  requii-ed  =  -}§^^  ft. 

=  225^  ft.  =  75^  yd. 


5x9  5  X 


41.   ^""      """    y    1 7  —  ^^ 

7,       17X3         ^       2      7.3 


X 


¥ 


4X4 


2     V   1  7     —    1 
T7  X   1?     —    J" 


42.  Value  of  §  of  J,  or  i  estate  =  8300  ; 

"      fx  y,  or  7  estates  =  8(7x2x300) 
=  $4200. 

IQ        1  1    _L      1      _     1  7  S 
*^-    T3   +  T5   —   TYT- 

Part  of  cable  on  laud  =  1-|||  =  V/^r ; 
.-.  yV^  of  cable  =  234 1  yd.  ; 
.-.  length  of  cable  =  i^A^  yd.  =  2691]^  yd. 

44.  2  16  I  777  i  216 

8 


1200  8777 

325  1 

7625 


15251" 
25] 


75  6  187500         1152216 

4536 


192036         1152216 


45.  Selling  price  of  lOOs.  =  llOs. 


15s.  -  "^^^^s.  -  16s.  Gd. 
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46.  800  +  756  +  404  =  1960. 

Number  sent  from  Portsmouth  =  -f-^^^^P-^  of  490  =  200. 
Plymouth  =  ^^\P-^  of  490  =  189. 
Sheerness     =  .^\\\  of  490  =  101. 

47.  (aj  Compound  interest  —  416f  x  ^(l.OS^  -.1) 

=--  $69i. 
Simple         «'         =  416|  x  $0.16 


.-.  difference  =  $2f. 
(b)  Interest  on  $184  for  l^  yr.  =  $27.60 


$100  for    1  yr.  = 


2  X  1  0  0  X  27.60 


3x184 

=  $10; 
.*.  the  rate  per  cent.  =10. 

48.  $180  =  the  amount  of  $100  ; 

.-.  $3213  =  "  $^^gV— "^  =  $1785. 

49.  Area  of  field  =  30378240  sq.  in. 
Length  of  field  =  9376  in. ; 

.-.  breadth  of  field  =  — 33-3      in.  =  3240 in. 
=  270  feet. 

50.  Area  of  walls  =  {  (48  +  40)  x  14i}  sq.  ft. 

=  1254  sq.  ft. 
Deduction 

=  j(4x8x5i)  + (2x10x61) +  (61x5)1  sq.ft. 
=  3331  sq.ft.; 
.*.  area  of  paper 

=  (1254  -  333f )  sq.  ft.  -=  920^  sq.  ft. ; 
.-.  length 

9201  5521 

...  cost  =  ^p    X  45  far.  =  5521  far. 
=  £5  16s.  Old. 
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8  of  3 
10  '^I  5"  _ 


8X3X8X3 


1     1  V ■'  —    -^  ,.  - ___   J_'^^ 

LP  of  ^      10X5X10X5      6^ o" 

52.  ^^  of  25s  +  ^Vo  of  100^^-  -  I  of  ^s. 

=  Id.  +  7s.  -  2s. 
=  5s.  Id. 

53.  f  of  I  of  f  =  -1  =  part  whose  value  is  required. 
Value  of  4  of  cargo  =  $16000  ; 

»       l-         -       =  I- of  X  of  $16000 
=  $37331. 

54.  Part  mowed  in  1  day  b}^  A,  B,  and  C 


1  2  I 

He" 


Time  to  mow  '^V  a.  ==  1  da.  ; 

1  a.  =  y'V'Y  da. ; 


12  1x36 

=  36  da. 


121  a.  -  i^L^  da. 


55.  Time  it  loses  in  6^  da. 

=  5  m.  40  sec.  —  2  m.  51  sec.  =  2  m.  49  sec. 

^.        .    ,         .        -,  2  m.  49  sec. 

Time  it  loses  m  1  da.  = — =  26  sec. 

143- 

56.  Taxes  =  -j^^,  or  -J-^^  of  rent  ; 

.-.  rent  and  taxes  together  =  (\%%  +  J^^)  of  rent 
=  US  of  $720  =  §823.68. 

57.  The  1st  and  2nd  pay  i  +  |  of  i,  or  \^  of  the  bill ; 
.-.  T-%of  the  bill  =  $2.50; 

the  bill  =  $i^^«  =$9.37i. 

58.  Tax  on  81200  when  it  is  half  as  much  again  =  $27 ; 

**       $750  " 

,j.  7  50  X  2  7 

'•"       12~0  0~ 

=  $1G^. 
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59.  ^'s  income  --  S^^  =  $(6x3i)  =  $19.50. 
B's        -       =^'-^    =$(7x3)     =^$21; 
.-.  difference  =  S21- §19.50  =  $1.50. 
GO.  Area  of  room  in  sq.  ^'d.  =  -_L^2^' ; 
.-.  cost  —  ^ cents  z=  Sloif. 

9  '  J 

1   1     I     1  7  1  1\  12  6  2f)\ 

(U  (    "^"i-^^     +    -i        X       U    -f-    -^A    _      281 

v-^v     ¥/    w    ni    ^^'' 


=  ( -ll+JA  +  1-1)    X   (X^x  -^A^-'-') 


3- 


189  •^^  5^—    -^^^  3"—   '^S* 

62.  Length  of  step  =  "!;';';<;:'-^  in. 


6  0x110 

=  33-G  in. 
G3.  Length  of  street  +  length  of  column  =  8700  ft.; 
.-.  time  =  ^g^  2i^in.  =  60  min. 

Gl.  Area  to  be  paved  =^   {850x(2x5i)}  sq.  ft. 
=  (425x21)  sq.  ft. 
Cost  =  425  X  21  X  37i  cents 
=  $3346. 87^. 

65.  Part  filled  by  one  ^npe  in  1  hr.  =  | ; 

"         '*     the  other         "       =  ^. 
Time  to  fill  ^  of  cistern  =  1  hr. ; 
'•        the  cistern    =  3  hr, 

66.  27  men  =  54  boys. 
Time  for  54  boys  --=^  280  hrs.  ; 

Number  of  hours  in  1  day  =  ~.^^^^-  hr. 
'  =  8  hr. 

67.  Interest  on  $125  for  U  yr.  =  $13.12J  ; 

$100  -  1    yr.  =  s^i^^^7-^* 

=  $7. 
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68.     5i  X  ^6%,  or  $^^  =  interest  on  $100  ; 

dPIP  n  2.616X3X100 

.    .       ^Oib    ^  ^- ^y^ 

=  $1080. 

09.  Length  cut  off  =  \2h   -^-  (1^  <  li)  ft.  =     1^  ft. 
Length  remaining  ^^  (18  -  1^)  ft.  =16^  ft. 

70.     Ai-ea  of  room    =  (20  x  lOf)  sq.  ft.  =^  335  sq.  it. 
Length  bought  for  168s.  =  ~§f  yd.  =  48  yd. 

Area  of  carpet  ==  (48  x  i)  sq.  yd.  =36  sq.  yd.; 
.-.    part  uncovered  =  (335  -9  x  36)sq.  ft.  =  11  sq.ft. 


71. 


i  +  i       4 

i  +  '/      1  +  ^ 

~"    ^ 

18+28              1 

2  8  +  39       ■      "S" 

tV 

46     w     2               1 

—   ^T   X    T    -    TO 

118  3 

^0 


72.  ^  of  240./.  +  tItt  of  90r/.  +  ^\\  of  38./. 

=  (4-8  4-  2-7  +  •476)d. 
=  l-2l'U. 

73.  n/30712-5625  =  175-25  ;    ^/^ij  =  ff  ; 
and  175.25  of  if  =^  SO/^V- 

/  13  3225  365  •OOfmfiT 

V  Tooiroo^^oo^'oTr  —  to^ooou  —    uuuooo. 

74.  They  lose  ^^f-'-"  of  S7850  =  |f  a  of  $7850 

=  $4900.2e5. 

75.  Time  for  14  men  to  mow  35  a.  =  60  hr.  ; 

3     -         "        24  a.  =  ^i^;j^^^hr. 
Number  of  days  =^^3^^ 
=  16. 

76.  7  men  and  9  women  =  7  men  and  f  J  men,  or 
W  nien. 
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Time  for  1  man  to  do  the  work  =  9  x  144  da. ; 

l<;x  0x144    i_ 

^  lOT^Vda. 

77.  •7  +  -28  +  -056  =  l-036-i^fa; 

.-.  A  gets  rfe,  or  \%%  of  $2849  =  $1925. 

1000 

B  gets  ,#s,  or  A'V  of  ^2849  =  $770. 

TOOO 

Cgetsl||f,or^^of$2849  =  ?154. 

TQOO 

78.  $(400-3C)0)  =  the  interest  on  S360  ;  (Art.  181) 

^Al\C\  <«  <5.40_(O^£60 

.-.    $400  =  ^ — ^^ 

=  $3600. 
Again,  the  interest  on  $360  for  2  yr.  =  $40 ; 

$100forlyr.  =  $^^^« 
=  $5f. 

79.  Selling  price  of  100  oranges  =  L^^^LL?  cents 

=r  S1.50. 
Loss  on  an  outlay  of  $2.50  =  $1 ; 

$100  =  $^-4^ 

=  $40. 

80.  Area  of  walls  =  (72  x  11)  sq.  ft.  =  792  sq.  It. 
Area  of  windows  =  (2x9x3)  sq.  ft.  =  54  sq.  ft. 

Area  of  door  =  (7  x   3i)  sq.  ft.     =  24^  sq.  ft. 
Area  of  fireplace  =r  (4  x  4^)  sq.  ft.     =  18  sq.  ft. 
Area  to  be  papered  =  (792-54-241-18)  sq.  ft. 
=  695i  sq.  ft. ; 
.-.  length  of  paper  =  (695i  -  2^)  ft.  =  ^  ft.; 
.-.  cost  =  iy^P  X  ^"4)5. 
=  £4  !.<?  6J^(7. 
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fir       "'   l»  +  ^  +  A-^       1PA^_    ,,4.>,=  _  .. 

£>      ~     3  3  5^ 

82.  Part  sold  =  -J^^f,  or  /^  of  his  share, 
.-.  part  remaining  =  §|-  of  his  share 

_      6 

83.  Part  done  by  ^,  2  ^'s,  and  C  in  1  da.  =  i  +  xV- 

"     ^,i^,  andC  "         =.\; 

.-.       "         "     2^'s,  2i?'s,  2C"s     "         =i; 
.-.       "         "     A  ande  "  ^  j--(A  +  y^) 

1  . 

.-.  time  required  by  A  and  C  =  8  days. 

84.  Number  of  hours  between  midnight  on  Sunday 
to  4  p.m.  Wednesday  =  64. 

Time  gained  in  24  hr.  =  7^  min.  ; 

64  hr.  =  ^^^-'.i  min. 

2  4 

=  20  min. 
Hence  the  time  on  Wednesday  is  4  hr.  32  min. 

85.  33  +  7  +  0  =  45. 

Number  of  lb.  of  nitre  =  ||  of  30  lb. 

=  22  lb. 
"     charcoal  =  /^  of  30  lb. 

=  4f  lb. 
"      sulphur  =  ^5-  of  30  lb. 

=  3i  lb. 

86.  Interest  =  $  !1639   x   -^  x  j^^q]   =  $39.95xV 

Discount  '-=  $(1639  x  ^VyV)  =  ^39 ; 
.*.    difference  =  $.95^-. 
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87.  The  bank  discount  =  $(10400  x  /^  x  yf^)  =  8-il6. 
,      The  true        -        =  $(10400  x  yi^)  =$400; 

.-.  difference  -^  $16. 

88.  Part  sold  at  cost  =  |-  of  i,  or  -^  of  goods. 

"     i  of  cost  =  I  of  i,  or  ^-jy 
Price  of  goods  reahzed  =  {^^^  4-  ^  of  ^%)  of  cost 
=  yV  of  cost ; 
.*.  cost  of  goods  =  12  X  $1155, 
and  loss  ^  11  x  $1155 

=  $12705. 

</ 

89.  The  gallon  contains  —r'-ff^r^  cub.  ft. ; 
.-.  the  gallon  weighs  ^1^^-L1^«^«  oz. ; 

.-.  the  f)int  weighs  leVs'x'i^/^s  1^-  =  1 '2535... lb. 
90    Area  of  floor  ^  (22^  x  20^)  sq.  It.  =  ^-^  sq.  ft.; 
.-.  cost  of  carpet  =  if^'    x  $1.20    ^$60.75. 
Area  of  walls  =  |  (45  4-401)  x  lOf  I  sq.  ft. 

17  1x43    ^^     f,     . 

= ^ sq.  ft. ; 

.-.  cost  of  paper  :=  ^ "  W ^   ^  ^^  cents 

=  $20.42i. 

40-5 
9  J =  8  __  2^ 

2-4232323  + 3-5765765 +  2-06019li      ^ 

92.  See  Ex.  paper  X.,  example  5. 

93.  i^-60625  =  12s.  Ud. 

•142857  of  14s.  lOJri.  =  ^  of  14.s-.  lO^r/.      =  2.s.  Urf. 
-2f.  of  yV  of  £3  5s.  Id.  =  14  of  yV  of  781cf.  =  5s.  9^. 
Sum  =  20s. 
Also  20s.  =  He  of  27s, 
U  =  -740. 
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01.  Time  gained  in  7i  hr.  =   {7^  x  (Sh^24:)}  min. 

=  1/^  min. ; 
•.  it  must  be  set  at  1^\  min.  to  12. 

05.  Interest  =  8(956,25-750)  =  $206.25; 
.-.  interest  on  S750  for  3f  yr.  =  8206.25  ; 

8100  "    1     yr.   =  c5xioox'-^o625 

'^  ^  11x760 

=  871 
96.  1  per  cent  on  85420  gives  854.20  ; 
.-.  income  at  the  lower  rate  on  89970  =   $(453  —54.20) 

=  $398.80; 
♦  8100 

C  1  00  X  3  9  8.8  0  o  . 

=  ^ 9^75 '  0^*   ^^  ' 

hence  the  rates  are  4  %  and  5  %. 

.    97.  Area  of  wall  =  ]  540  + 184 j)  x  8^}  sq.  ft. 

1449  X  25  ^ 

=      9XG       sq.  yd.  ; 
.-.  cost  of  wall  =^  ~^'-e—  X  $1.20 
=  $805. 

98.  Income  from  £75  invested  =  £3. 
Money  got  from  £75        "         =  £78. 

Income  from  £78        "         =  £'^^ 

=  £3'. 

99.  L.  C.  M.  of  2,  3,  4,  5,  6  =  60. 

We  must  now  find  the  least  multiple  of  60  which  is  a 
perfect  square.     This  is  900. 

100.  The  interest  on  $320  for    8  mo.  =  $40  ; 

$360  for  12  mo. 

q 3 00X12X40 

^^    ^         320X8 

=  $67.50. 
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101. 


57875 

(729)(81)(9) 

520875  =9x57875. 
4687875    =9x520875. 
42190875        =  9x4687875. 


42238274625, 
9     123456 


13717  aud  3  units  over. 


1959  and  4  groups  of  9amits  each  over  ; 
.-.  quotient  =  1959ff. 

102.  1  metre  =  1-0936  yd.  ; 
.'.   1  centimetre  =  -010936  yd. 

=^  (-010936  X  36)  in. 
=  -393696  in. 

103.  Part  done  by  2  A,  B  and  C  daily  =  i  +  ^%. 

"  ^and  C  ''      =^%;    ^ 

"  2  ^  "      =  i  +  ^V 

27    . 

—  -g^  2" ' 
A  can  do  the  work  in  y^*  da.  =  6#f  da. 

27 
TS4 


Part  done  by  B  daily  =  J 


—  Ttf4  5 

B  can  do  the  work  in  LS4  da.  =  9|4  da. 


Part  done  by  C  daily  = 


1  9 
T7r4 


1  o     • 

T8T  » 


.-.  C  can  do  the  work  in  ^Ij*  da.  =  l^y's^. 
104.  M  has  12  miles  start. 

JV  gains  4  miles  per  hour,  and  hence  would  overtake 
31  in  3  hours. 

When  N'  arrives  M  has  4x6  miles  to  go. 
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It  requires   JV^^^  br.,  or  6  lir.  to  gain  this  distance 
on  M. 

Hence  M  travels  (5  +  6  +  4)  hr.  and  goes  15x6  miles, 
or  90  miles. 

105:  Interest  =  $(27331  x  3f  x  ^*-^) 
=  $410. 

Amount  of  $1  at  comiDOund  interest  =  $1.157625  ; 

J  <2.     0  2  6.1  0 

.\  sum  required  =  $i., 57625 
=  $800. 

106.  Discount  off  $108|       =  $8i.  : 

...        "  "     §1622.50  ^  §  ^5??^l 

=  $122.50. 
Interest  on  $1760=  §(l760x|x^J^) 
==$132; 
.*.  difference  ^=  $9.50. 

107.  Cost  of  1  apple  of  1st  kind  =  ^d. 

2nd    "     =  id.  ; 

.-.  average  cost  of  1  apx^le  =  tlL^d, 


=  T\d. 

Selling  price  of  1  apple 

=  id.  ; 

.-.  loss  on  an  outlay  of  -f^d. 

~    60"- » 

iOOd. 

=  4f7. 

108. 

What  he  sold  for  $91  he  should  sell  for  $107 

■ 

"           "       $182 

(                   1( 

(ml  82X  107 

—   ^          91 

^  $214. 
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109.  Area  of  walls  =-  { ( 28|  +  27|)  x  121 }  gq.  ft. 
^  686  sq.  ft. 
Deduction  =  (48  +  20  + 13  x  2/2)  sq.  ft 
=  99fW  sq.  ft. 
Area  of  pai^er  =  586y^2  s^-  ^^• 

Cost  -  7~0  3  9.7o    ._..,_ 


9x12x5 

=  $9.38t-V 

110.  Contents  of  two  longer  sides 

=  (2  X  4  X  2  X  tV)  c=  ft.  =  I  c.  ft. 
Contents  of  two  shorter  sides 

=  (2x2fx2xTV)c.  ft.  =  lie.  ft. 
Contents  of  bottom 

=  (3f  X  2f  X  T-V)  c.  ft.  =  IS  J  c.  ft. ; 
.-.  whole  contents  =  ^^6  +  ^o^  +  =^«^  e.  ft.  =  ^V  c.  ft.; 

4  3  2  to- 

.-.  cost  =  \i  of  H^^if..  =  m^-  =  1^'-  H^^- 

111.  We  are  required  to  find  the  L.  C.  M.  of  1,  2,  3, 
4,  5,  6,  7,  8  ; 

L,  C.  M.  =  840. 
Hence  the  bells  will  be  tolling  together  m  840  sec, 
or  14  min. 

23. 3. 

110  B«i-x«ji    -1.1     J10i4-  10)  .4 

^^^'      14.51.   •   ^-  1-2  r  +  ?T  -  «-r[   -  T 

113.  2  per  cent,  of  .4's  capital  =  ^220  ; 

.-.     ^'s  capital        =  -^-'-'^-1-^^  =  $11000; 
.-.  B  and  6"s  capital  —  -?j  of  SllOOO 

--  816500; 
.-.  the  capital  of  each  =  $-~2— ^.=  $8250. 

114.  Since  the  fast  train  goes  as  far  in  5  hr.  as  tlK^ 
slow  one  does  in  6  hr.,  the  rates  are  as  5  :  6. 
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Since  the  fast  train  gains   10  miles  in  2  hours,  it 
gains  5  mi.  in  1  hr. 

Hence  f  of  rate  of  slow  train  =  rate  of  slow  train  +  5  mi. ; 
...  I        -         -         -      =  5  mi. 
and        "         ''        "=5x5  mi. 
— -  25  mi. 
Rate  of  fast  train  =  (25  4-  5)  mi. 
=  30  mi. 

115.  Income  on  £80  annually  =  £6  ; 

£100       "         =£'-^  =  £7h 

Amount  of  Turkish  stock  =  £ — -j^ ; 

money  from  sale  of  stock 

p50  0  0x  lOQy  1  04 

"         80X100 

=  £6500. 
Income  from  £90  invested  in  railway  shares 
=  £4i  ; 

r-6  5  0  0  X  4J  ,  .^  -4  ^ 

.-.   new  mcome  =  £ — ^ —  =  £32d. 

-n-        J.    •  r.  5000X6  r  ,-^~r  -' 

Fu-st  income  =  £ — -^—^  =  £31  o  ; 
.-.  he  has  £50  less  income, 

116.  30  men  and  10  boys  reap  130  a.  in  4  da. 
14  men  and  10  boys    "       66  a-  "4  da.  ; 
16  men  reap  64  a.  in  4  da. ; 

1  man  reaps  1  a.  in  1  da. 

But  6  men  and  2  boys  reap  13  a.  in  2  da.  ; 

2  boys  reap  1  a.  in  2  da. ; 
1  boy  reaps  J  a.  in  1  da., 

and  2  men  and  2  boys  reap  2^  a.  in  1  da.; 


-,  r\  •        10x1 

10  a.  m  —^-r- 


=  4  davs. 
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117.  Eetail  price  =  (i§^  -^   ~p^^)  of  cost  prico 

=  {U  of  $4.75 
=  $6,171. 

118.  First  interest  =  $(625  x  ^^^  x  y-^) 

=  $29,161. 
Second     "       =  $(1098.75  x  ^\  x  ^^r) 
=  $29,161. 

119.  Time  when  the  difference  is  6  min.  =  12  hr.  ; 

*'  ''  16i  " 

=  33  hr. 
33  hr.  from  noon  on  Monday  is  9  p.m.  Tuesday. 
Time  gained  by  the  fast  goer  in  33  hr. 

_    33X4  jjiijj^ 
1  2 

=z  11  min. ; 
hence  it  will  indicate  9  hr.  11  min. 
Time  lost  by  the  slow  goer  in  33  hr. 

=  ^* --• 

=  5J  min. ; 
hence  it  will  indicate  5^  min.  to  9,  or  8  hr.  54  min. 
30  sec. 

120.  Area  of  each  grass  plot  —  (66  x  36)  sq.  ft.  ; 

"      covered  by  grass  =  ^>'^^x3g  ^^^  ^^ 
=  1056  sq.  yd. 
Area  of  whole  court  =  (50  x  30)  sq.  yd. 
=  1500  sq.  yd. 
Cost  of  grass  =  $(1056  x  -70) 

=:  $739.20. 
Cost  of  stones  =  $(444  y  9  x  .12^) 
=  $499.50; 
.-.  total  cost  =  $(739.20  +  499.50) 
:=  ?;i238.70. 
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# 


121.  Number  oi  leaiD  years  in  400  consecutive  years 

=  97.     Ai-t.  151. 
Number  of  times  the  29tb  occurs  in  an  ordinary  year 

=  11  ; 
hence  in  400  years  it  wiU  occur  400  x  11  +  97 

=  4497 

122.  Since  62^  cents  =  §  of  dollar,  he  received  %  of 
the  debt ; 

.-.  i  of  debt  =  $281.25, 
and    -     =^'-Jilll±' 
=  $4.50.' 

128,  The  shares  are  in  the  ratio  of  1  x  4  x  10. 
2x3x12,  and  3x1x20. 
1x4x10  =  40= 
2x3x12  =  72. 
3  x  1 X  20  =  60. 

172. 
^'s  share  =  ^VV  of  3^^  =  ^10. 
^'s      "     =  y/2  of  S43  =  S18. 
6'-s       ■-'     =  VVi  of  $43  =  $15. 

124.  The  cubic  content  of  a  brick  in  the  second  case 
=  (1)3  of  that  of  a  brick  in  the  first  case. 

Hence  we  may  leave  the  exact  dimensions  of  the  first 
brick  out  of  account  and  find  the  cost  thus  : 
cost  of  1  brick  =  ^{-j^s  of  Hfii')  ' 
.-.     -  100  bricks  =  S(l00  X  T.%\  X  --~i^) 
=  SI. 12. 

125.  Number  of  years  =  100  -  3^ 

=  30. 

126.  At  11  o'clock  the  hands  are  5  minute-spaces 
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'apart,  and  as  the  minute  hand  moves  over  12  minute - 
spaces  while  the  hour  hand  moves  over  1,  they  will  be 
an  exact  number  of  minute-spaces  apart  at  12  min.  past 
11.  For  the  same  reason  they  will  be  an  exact  number 
of  mmute- spaces  apart  at  11  hr.  24  min.,  at  11  hr.  36 
min.,  and  at  11  hr.  48  min.  Therefore,  they  will  be  an 
exact  number  of  minute- spaces  apart  4  times  between 
11  and  12 

127.  Time  A  walks  20  mi.  =  20  x  11  min. 

=  220  min. 
«      5       "         "         =  (220  +45)  min. 
■■=  265  min. 
.'.     B's  rate  =  V^-^  min.  per  mile 

=--  131  min. 
Agam,  time  A  walks  5  mi.       =55  min. 

"     B      ''       ''  =  66i   min. ; 

.'.     A  wins  by  llj  min. 
a*.     Distance  he  walks  in  11^  min.  =  y||  mi. 

128.  ^  X  3  -f-  i  X  (number  of   months  when   the 
remainder  should  be  paid)  =  4J  ; 

.\  ^  X  (number  of  months)  =  4^  -  f, 
and  number  of  months  =  2  x  3| 
=  7^. 

129.  Buying  price  =  j^^  of  99. 

=  90. 

Income  =  ^'-'-^^j^' 

=  $465. 

130.  Cubic  contents  of  tank  =  (8  x  5^  x  4|)  c.  ft. 

==  192  c.  ft. 

Weight  of  water  -  — 3-|^ lb. 

=  120001b. 
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Number  of  gallons  - 

12  000x4 

5x8 

= 

1200. 

/O  7   —  O  R\ 

07        2  X  3  X  G  3 

2  9  X  3  6         3  6     -     i      117      )- 
4X11     "^TT 

e      ■         3x8 

_-      n      -^    UJ           27X4    _ 

=  W-t=- 

iHioiu  =  U+^  = 

M. 

hence  /^  of  the  boys  = 

8, 

and  number  of  boys  = 

23X8 
4 

= 

46. 

131. 


132. 


133.  The  L.  C.  M.  of  8  and  10  =  40. 
lu  40  ft.  one  wheel  makes  5  revolutions  and  the  other  4  ; 
.•.  distance  requu-ed  =  100  x40  ft. 
=  4000  ft. 

184.  A  works  (U  +  Sl)  hr.,  or  8  hr.  ;  B  works  U  hr. 
Cost  of  12^  hr.  work  =  $1.37^  ; 


8  -        _|«xi-3n 

4^         "         =$ 


24 

=  $0-88. 

4ix  1.37J 


12i 

=  S0-49i. 

135.  When  the  minute  hand  is  between  2  and  3  ; 
number  of  min.  past  3  +  yL  (number  of  min.  past  3)  =  15 ; 
.*.  If  of  number  of  min.  past  3  =  15  ; 
.-.  number  of  min.  past  3  =  ^^  =  13|4-. 

Again,  when  the  hands  are  together  betvveen  the 
figures  3  and  4,  the  number  of  min.  past  3  — -j^  (number 
of  min.  past  3)  =   15  ; 

.-.  "li  of  number  of  min.  past  3  =  15; 
.-.  number  of  min.  past  3  =  ^-^^^  =  I^tt' 
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136.  Time  for  §320  to  gain  S24  interest  =  1  yr.  ; 

"     §320        **       =  ^^^  yr. 
=  13i  yr. 

137.  Present  value  =  £^-^^^1^°. 
Income  from  £144  invested  =  £9  ; 

4,  a        p23^^j^J_00^  jj     p2358xl00x9 


108  108x144 

=  £136  96\  2d. 
Also  rate  per  cent.  =  ^AV^ 

^  1  44 

-=6i. 

138.  Since  A  can  make  50  when  B  makes  45, 

and^  •'  *  50  "  C  '■'  40; 
.-.  B  ''  "  90  **  C  "  80: 
.-.     B  can  give  C 10  points. 

139.  Sum  invested  for  £3,  income  =  £90  ; 

u    £2000,  ''      =  ^so^ox^ 

=-  £60000. 

140.  14  mi.  6  fur.  =  (236  x  330)  ft. 
Amount  of  water  drawn  from  Canal 

=  (236  X  330  X  48  x^ycft. 
Amount  of  water  in  the  lock 

=  (80  X  12  X  8i)  c.  ft. ; 

1  /.  T _    236x330x4 


141. 

uuiuu^x   wx   ^c^x^^u               80X6X17 

=  38. 

2  2                      13 

— ^   X   H  of  S5.67 

%      X     4                  -5  6 

<II,22  X5X4X  1  3X56X5.67 

142. 

'P         7X39X3X28X4  5 

=  $1.76. 

Work  done  by  A  in  10  da.  .=  V 

destroyed  by  ^  "       =  I? 
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.'.     part  of  work  done  —   '/~f 

*•  '*      to  be  done  =  /j. 

Time  required  by  A  to  finish  =  (yV  ~  ^)  da. 

=  3J  da. 
143.  Let  1  represent  the  quantity  of  water  in  each 
cistern ;  then, 

quantity  of  water  which  runs  out  of  first  cistern  in  1  hr 

1  . 

—  3"  ' 

*'  "  "'  in  no.  of  hr.  required 

no.  of  hours 

5 

"  **  *'         second  cistern         " 

no.  of  hours 

—     .. 

By  conditions  of  question, 

no.  of  hours  /         no.  of  hours  \ 

1- — ^ — =2(1 J — ) 

no.  of  hours 


3  no.  of  hours  _  ^ 
*'•  10  ' 

and  no.  of  hours  =  — 


144.  In  1  day  a  man  does  Yhr  ^^  "^ork ;  a  woman, 
5^^  of  it  ;  a  boy,  ^^  of  it ;  a  girl,  ^^^  of  it ; 
.-.  1  man,  2  women,  3  boys,  and  4  girls  do 

(Tii5-  +  ^T7T  +  T§^  +  ^lo)  of  work  daily. 
Time  to  do  all  the  work 


—  1 1  "="  (rsiF  + -jf  0  +  wor  + -s-tir)  f^*« 

-  \W  da. 
=:  284  da. 
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145.  The  fast  train  runs  5  miles  while  the  slow  one 
runs  3  miles  ; 

.-.  distance  run  by  the  slow  train  =  -^-  of  distance  run 
by  quick  train. 

But  distance  run  by  quick  train  =  distance  run  by 
slow  one  +  100  miles  ; 

.-.  distance  run  by  quick  train  =  |  of  distance  run  by 
quick  one  +  100  miles  ; 

.'.  f  of  distance  run  by  quick  train  =  100  miles, 


and 

(<                          u 

=  '"'"'^mi. 

(( 

it                    ii 

.-=  250  mi. 

(( 

slow     '* 

=  f  of  250  mi, 
=  150  mi.  ; 

.-. 

distance  between  London  and 

Edinburgh 

-^ 

:  (250 +  150)  mi. 

=  400  mi. 

146. 

Price  of  3  per  cents.  =  75. 

••• 

-       3i 

_    3ix7 
3 

=  87.5. 

5 

147. 

(2-3  + 
2-3 

1-15  +  -524)  = 

3  9  7  3   . 
990-    ' 

.*. 

^  gets  ToTi 

,  of  S19S6.50  = 

$1155. 

1-15 

B  gets  777-3  of  $1986.50  =  $572. 

0  9  0 

•524 
a  gets  3-77^  of  $1986.90  =  $259.50. 

148.     £1  -=  11  guilders  12  kreut.  =  072  kreut. 
£1  =  25.5  fr.  =  %V'   X  560  kreut. 

=  714  kreut. 
Gain  on  672  kreut.  =^  42  kreut : 


10  0X4-2 

G^  kreut. 


100  kreut.  -=  ~lfi^-  kreut. 
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149.  35  yards  =  32  metres  ; 

.-.  69^  miles  =  eo^x  s  x4ox.ix32  ^^^^.^^^ 

=  111835a  metres. 

150.  Area  of  walls  =  (2  x  30  x  14)  sq.  ft.  =  1008  sq.  ft. 

Deduction  =  (2  x  8  x  4  -f-  3  x  10  x  5}  bq.  ft. 

=  214  sq.  ft. 

Area  to  be  painted  =  794  sq.  ft. 

Cost  of  50  sq.  ft.  =  £2  16s.  Sd. ; 

794  X  (£2  16s.  3d.) 
.-.       -       794  sq.  ft.  =  ^^^ \ 

=  £44  Ids.  Sd. 
Area  painted  for  56^5.==  50  sq.  ft.  ; 


(( 

■        9s.        ^^^^  sq.ft. 

=  8  sq.  ft. ; 

al 

height-^.^^ft; 

=  ift. 

f 
1 

7  7 
^    12f    +  ^  +  T«^ 

27      j_       77X6         ,       1       ,          9 
^2     -+■    77X10     +     2     +    TJ7T 

— 

f  1    +    1    +    1^ 

151. 


=  2. 

152.  41-06328  -  -0438  =  937,  and  -02268  over; 

.*.  there  are  937  lines,  and  the  length  of  the  remain- 
der is  -02268  in. 

153.  Distance  A  runs  in  1  min.  =^  (2^,  ~  16i)  mi. 

=  (Ix^^)mi.  ; 
-      34    "    =(34x|x^V)mi., 
and  "       B       "      34    " 

=  afx34x|x/^)mi. 
=  5  mi.  ; 
.*.  length  of  course  =  (2^  +  5)  mi. 
=-  7^  mi. 
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154.  Rate  of  boat— rate  of  stream  =  6  x  li  mi.  per  hr. 

^  7^  mi. 
Rate  of  stream  =  2  mi.  *'  ; 

.-.  rate  of  boat  in  still  water  =  9^  mi.  "  ; 

.*.  rate  of  boat  in  usual  state  of  stream 

=  9  mi. 
Time  to  go  9    mi.  :^  60  min. ; 
u       u      1  1  mi   _  i^-<6o  min. 

=  8^  min. 

155.  5  %  is  12f7.  in  the  £  ; 

.-.  he  has  240(i.  -  (10  -hl2)rZ.  left  out  of  £1. 
f  if  of  original  income  ^  £545 

4.  ii  _     p-^  40X5  45 

—   *        -J  1  8 

=  £600. 

156.  Net  income  from  ^(107^  +  \)  =  K^—fo  o^  ^)  \ 

M.'i   i<r,rr,  <ir.  1  4  3  5  0  X  5- 7  0 

.-.     *'  *'     $14350  ==  $ r5Ti~ 

=.  $760. 

157.  He  may  ride  for  i  of  5   hours,   because  he  can 
then  walk  back  in  f  of  5  hours.; 

.*.  he  may  ride  f  x  10  mi.  =  161  mi. 

158.  Call  the  place  where  the  trains  meet  M ; 

the  distance  from  L  to  J/  =  4  x  rate  of  slow  train 
in  miles  i^er  hour  ; 

.-.  distance  from  N  to  M  =  1  x  rate  of  quick  train 
in  miles  per  hour ; 

4  X  rate  of  slow  train        distance  from  L  to  M 
*  *   1  X  rate  of  quick  train  =  distance  from  N  io  M' 
rate  of  slow  train        distance  from  N  to  M 
rate  of  quick  train  ~  distance  from  L  to  M' 
:.  compounding  the  ratios  (Art.  215), 
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4  X   (rate  of  slo-^  train)  2 

(rate  of  quick  train)  ^  ' 

/.  2  X  (rate  of  slow  train)  =  rate  of  quick  train. 


159 

.   Since  £170 

^  4233  fr.  ; 

•■• 

£1 

4  2  3  rs    f ,. 
=     T7T7     "• 

=  24-9  fr. 

Again, 

.  £400 

=  503  X  20  fr. 

••• 

£1 

5  0  3  X  -2  0    £ 
4«)0               • 

=  25-15  fr. 

160.  The  cube  root  of  50-653  =  3-7; 

.*.  length  of  outside  edge  =  (12  x  3-7  +  2  x  l-3)in. 
=  47^5  in. 


161. 

45          62-55            2 
7          152-89          If 

=  i^    X  1-  X   11 
7           63         10 

=  1. 

162. 

Since  £Sj%  =  1  oz.  Troy ; 

.-.  £423267=:*-^;'/^'   oz.  Troy 

4  2  3267X1X20X2  4   ir 

7000x3-9 

=  7442J^1  lb. 

avoir. 


163.  Part  done  by  ^  in  1  hr.  =  i. 

<<  it  J^  il  3 

n  ii         n       ((  —   3  • 

^  8    1 

A,  B  and  C  in  1  hr. 


— 

y 

> 

ime  to  do  the 

WOl 

•k 

= 

8 
TO 

hr. 

r^ 

48 

min. 
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164.  Interest  =  $771.09| -$750  =  $21.09f. 
Time  lor  which  $56.25  is  interest  on  $750  ==  12  mo. ; 
.-.  time  for  which  $21.09f  is  interest  on  $750 

^    21-09^x12 
5  6.25 

=  4^  mo. 

165.  5  parts  in  20  parts  in  the  1st  glass  are  spirit . 
4  "  "  "  2nd  "  "     ; 

.*.  9         "       40  of  the  mixture  are  spirit; 
.'.  the  ratio  is  9  of  spirit  to  31  of  water. 

166.  Selling  price  of  $100  =  $125  ; 
tVo  of  markad  price    =  $125  ; 

he  marks  his  goods  at  an  advance  of  56 J  %. 

167.  Income  from  investing  $101 J   —  $6  ; 

$17255  =  $!'-^-^-'-^^- 
=  $1020. 
Income  from  investing  $85        =  $5  ; 


$17255  =$— 


1  '/  2  5  5  X  5 


5 

=  $1015; 
.-.  total  income  =  $1020  +  81015  =  $2035. 
168.  Time  required  for  15   men  Avorking  9  hours  a 
day  to  finish  the  work 

=  16  days  ; 
.-.  to  do  the  work  in  1  day  1  man  must  work  (15  x 
16  X  9)  hrs. ; 
.-.  to  do  it  in  12  days  18  men  must  work  1— V"^-^  hrs 

■^  12X18 

=  10  hrs. 
109.    Increase  of  shorter  in  100  yr.  =  3.014  in.  ; 

125  yr.  =  ll^_iiiL2JJ  in 

J  10  0  ^'^  • 

-=  3-7675  : 
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14; 


hence  the  longer  has  k)  increase  (3-7G75  —  l-0"2)  in. 
or  2-7475  in. 

Increase  iu  125  jv.        =  2-7475  in. ; 


100  yr.        = 


100X2- 747. ■> 
125         ^ 

2.198  in. 


170.  B  walks  at  the  rate  of  {-%  mi.,  or  4^r  mi.  perhr. ; 
.-.      B  walks  20  miles  in  (20  -=-  4^)  hr.       =  4-i  hr. ; 

A  walks  20  miles  in  1  hr.  +  44  hr.  =  54  hr. ; 

50   X   54 

A  walks  50  miles  in  — ^ — -  hr.  r=  14^  hr.  ; 

A  reaches  London  at  6  hr.  80  min.  P.M. 

171.  10747-4689(103-67 
1  "^ 


203 

747 
609 

2066 

13846 
12396 

20727 

145089 
145089 

189119224 
125 


15 


7500 
1099 1 

8599 1 
49 


64119 


60193 


171 


974700 
6856 

981556 


8926224 
3926224 
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172.  Time  to  read  (220  x  28  x  12)  words  =  5 1-  lir. ; 

(400x36x14) 

__    400x36x14X5^  1 
~         2  2  o'x  28  X  1  2 

=  15  hr. 

173.  Distance  the  train  goes  in  60  x  60  sec. 

=  20  X  1760  yd.  ; 
"  "  "         18  sec. 

.    18x20x1760        n 

60  X~6  0  y     ■ 

=  176  yd.  ; 
.-.  length  of  bridge  =--  (176- -120)  yd. 
=  56  yd. 

174.  20  men  =^  30  women,    and  50    children  =  30 
women  ; 

.-.    sum  received  by  (30  +  40  +  30)  women 

=  S6()0  for  1  week's  worij, 
and  sum  received  by  1  woman  =  ijiyi;!;       "  " 

=  $6. 


I 


6X3; 

the  second  strikes  the  7  th  stroke  alter  --^-- 


175.  The  first  strikes  the  7th  stroke  after  — — -"^  sec. 


.-.  the  difference  =  —^ —  sec.  =  y\  min. 

176.  Money  received  =  $(43  x  11^)  ; 

!•  ^4  3x11^x0 

annual  mcome  =  $ 

=  $23.17j];. 

177.  Number  of  minutes  between  9  a.  m.  Tuesday 
and  11  a.  m.  Wednesday  =  1500. 

Number  of  minutes  between  0  a.  m.  Tuesday  and  I) 
p.  m.  Wednesday  =  2160. 

The  slow  clock  goes  1550  min.  wJiile  the  fast  ol* 
goes  1560  min.  ; 
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.-.  the  slow  clock  goes  2160  min.,  while  the  fast  one 
goes  ^^7;;;^"  mm.,  or  2173|^  mm. ; 

.*.  it  must  be  put  back  (2173|f  -  2160)  min.,  or 
13|9  min. 

178. 


tons 


179.  The  net  annual  increase  is  1  in  60,  and,  hence 
the  population  of  each  year  =  §i  of  the  population  ol 
the  preceding  year ; 

.'.  population  at  end  of  5  years  =  ({}1)5  ^f  looOOOOO 

==  10861578,  nearly. 

180.  Length  of  side  =  ^±^^1^  yd. 

=  1120  yd. 
Area  of  each  --=   '^'^^^^"^  acres. 


U  +  A  ot 

n 

= 

507   . 
T6(T  ' 

m 

of  the 

ore 

= 

506  tons ; 

the 

ore 

= 

r  6  0  X  0  0  6    , 

— ^Ts ** 

1520  tons. 

181.  -0416  =  oVu  and -0375  =  ^^ 


=  262  j^V  acres. 

4 

•"•  ^W  ^^  number  of  inmates  at  first  =  -^^^  of  (num- 
ber of  inmates  at  first  +  40), 

and  ^^jj  of  number  of  inmates  at  first  =^  -j^-^  of  40  : 
.-.  number  of  inmates  at  first  =  240  x  o-^o  c»f  40 

=  360  ; 
.*.  number  of  masters  =x  ^i^f>_  of  360 
=  15, 
and  number  of  boys  =  360  —  15 
==  345. 
182.  The  shares  are  as  1,  3,  6  and  10. 
1  +  3  +  64-10  =  20. 

^'s  share  =  ^V  o^  $350  =  $17.50, 
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B's      "      =     3x^17  50  =-  352.50. 
C's      "      =-     6  X  $17.50  =  $105. 
D's      "      =  10  X  $17.50  =  $175. 

183.  What  cost  $100  I  sell  for  $92i,  and  should  sell 
for  $112^  to  gain  12^  %  ; 

.-.  seUing  price  of  $3700  -  $— '-^7^- 
=  $4500." 

184.  Interest  =  S^'-'^-^^^^    -  $15.18. 

"365x100  '' 

/12G5xl_^\ 
Discount  =  $  I  — y-yT-^ —  I  =  $15  ; 

.'.  difference  =  18  cents. 

185.  On  $100  outlay  he  should  get  $160,  but  receives 
only  three-eighths  of  $160,  that  is,  $60.  Thus  he  loses 
40  per  cent. 

186.  f^^  of  part  of  income  over  $400  =  $1024.40  ; 

$400 

^  1  00  X  1  024.40 


( 


=  $1040 ; 
.*.  the  gross  income  =  $1440. 
Sum  invested  for  income  of  $6  =  $101^  ; 
...     "  "  -     $1440  =  $^*^^-!^ 

=  $24360. 

187.  His  gross  receipts  are  decreased  85  %  by  the 
fall  in  flour,  and  5  %  by  the  lowering  of  trade  expenses, 
snd,  therefore  40  %  in  all. 

Hence  he  can  lower  the  15  ct.  loaf  40  %,  that  is  by  f 
of  15  ct.  or  6  ct. 

188.  f  of  profits  for  28  mos.  =  $7890.50; 

,      ,     1  111.      £  10  7xl>_>x7  8  9  0.5  0 

. ,    total  proiits  tor  Iz  mos.  =  o  x"2  s 

^  $11835.75 
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189.  Cost  price  =  Jf,?^  of  $3.82^  =  $3.40. 

190.  Area  of  whole  rectangle  =  (72x45)  sq.  yd. 

=  8240  sq.  yd. 
Area  of  grass  jDlots     =  (4  x  27  x  13^)  sq.  ft. 

=  162  sq.  yd.  ; 
area  to  be  gravelled  =  (3240-102-36)  sq.  yd. 
-=  3042  sq.  yd.  ; 
/.      cost=  1^1^  cts.  =  $81.12. 

Depth  of  pond  =  ^^^^  y^^  =  7  j^^ 

11X2X18  _  -j^  ^     7_  2_2  _  \p 

iQ-i  2x9x7  ro         "         ^ 


1  2 

=  ^,  =  2. 

192.  9  boys  are  equivalent  to  6  men ; 

since  12  men  do  f  of  the  work  in  6^  hrs.  ; 

1  man  does  ^  of  the  work  in  ^-|^-^hrs. ; 
17    men  do  ^  of  the  work  in  ^  -."^^  ^ .,  hrs., 
or  1^^^  hr." 

193.  Principal  on  which  $14  J  is  interest  =  SlOO  ; 
.-.      ''  $1068.75      " 

q1068.7oX100 

—  vJ  f^I 

=  S7500. 

194.  Compound  interest  on  $100  =  S8.16. 

Simple         "  "  --  88 ; 

.-.  sum  on  which  $0-16  is  difference  =  8100  ; 

.-.         "         "        $6  -  =^"~^ 

=  83750. 

195.  The  ratio  of  costs  is  as  2  x  9  x  25  x  12  to  1x8 
xlSxlOi; 
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.-.  the  cost  of  second  vessel  =  lA^V^!^  of  $30000 

=  §8400. 

196.  -^W  of  a  child's  share  =  =^^  of  a  brother's 
share ; 

.-.  a  brother's  share  =  yW  of  a  child's  share  ; 
hence  5  times  a  child's  share  + -^^^-;p  times  a  child's 
share  =  §12670  ; 

or,  ij2e_7  times  a  child's  share  =  $12670  ; 

.-.  a  child's  share  ^=  §1940,  and  a  brother's  share  = 
§990; 

and,  when  the  legacy  duty  has  been  taken  away,  each 
child  will  receive  §1920.60,  and  each  brother  §960.30. 

197.  Interest  on  ^'s  debt  to  ^  =  §(5  x  3i  x  4)  =  §65. 
P.  W.  of  5's  claim  onA  =  \^%  of  §360.50  =  §350  ; 

.-.  B  has  to  pay  §565 -§350  =  §215. 

198.  £1  16s.  Sd.  =  440(/. 

Buying  price  per  lb.  =  ^^%d.  =  ^^d. 

Gain  on  an  outlay  of  f fcZ.  =  (4  —  fi)^* 

=  id; 

lood.  =  l^^2^d, 

.5  5 
T4 

199.  20  %,  or  -1^  of  the  wheat  grown  in  the  country 

=  10000000  quarters  ; 
.-.  wheat  grown  =  (5  x  10000000)  quarters 
=  50000000  qrs. 

200.  Rate  with  the  stream  =  \^  mi.  =  4^^  mi.  per  hr. 


Rate  ayaimt 

= 

It  mi. 

= 

u 

mi. 

.-.    rate  in  still 

water  = 

:  fmi. 

3 

mi. 

rate  of  stream  ■■ 

=  4|mi. 

-3  mi. 

= 

n 

mi. 
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201. 

1 

1 

1,1 

+      1 

1 

o       1 

0  + 

^-3- 

+  A 

""3+1 

1 

1 

1 

1 

1            "^..1 

1  +  AV^5  + 

^ 

1 

""2  4-11 

*    ^    TXT 

'=  i 

B  +  i^: 

20  0             8 
=    225    ^  ^• 

202. 

Part  done 

:  by  A,  B,  and  C 

',  daily  = 

i. 

(( 

"   A  and  B 

"     = 

1 

(( 

"  B  and  C 

n           

i; 

•"• 

(( 

"   A 

(<       

i-1 

4- 

C( 

"  C 

'«    ^ 

i-i 

. 

(< 

•'  ^  and  G 

"          zrr 

rV 

.-.  /I  and  C  can  do  the  work  in  ^J^  da.,  or  4f 
203.     Cost  price  =  ^2°  of  §38.25 

q3825 . 
=    V     9  2      » 

^  ,  ^rr  3825\  . 

.-.   gain     =  §(o7  -  ^^); 

,       ^100  X  (57  -  ^) 
:.  gam  per  cent.  =  S \^^^ — '-^-' 

100  X   (5214  -  3825) 


382^ 


$37.^ 


5T- 

201..    1  mile  =  (1760  x  36)  in.  =  fl.lVr  meti-es 
=  1609.306  .  .  .  metres 

205.  P.  W.  of  S2.05  =  ^S,  of  §2.05  =  $2. 

206.  The  amount  of  $1      =  (1-02)*  =  §1.08243.... 
interest  of  $100  -  lOOx  $.08243...  =$8.243.... 
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97  90x98 


1  00 


207.  Money  realized  by  sale  =  $' 
Income  from  M.  B.  stock    =  I'VoVx'AV 

=  $646.80. 
Original  income  =  $'\W^ 
=  $587.40  ; 
.-.  difference  =  $59.40. 

208.  Cost  price  of  1  quarter  of  mixture 

^  ^0  0  of  575^  6^^ 

=  46s. 
Sum  gained  on  each  quarter  of  the  cheap  kind  is  7* 
Sum  lost  on  each  quarter  of  the  dear  kind  is  2s.  ; 
.*.  they  must  be  mixed  in  the  rates  of  2  :  7. 

209.  Cubic  content  of  block  =  "^^^^  c.  ft. 

=  Jg  c.  ft. 
Weight  of  ^V  c.  ft.  of  water  =  ^\  of  lAM.  lb.  ; 

■^V  c.  ft.  of  gold    =  19.26  X  ^V  of  ^  lb. 
.       =  33  lb.  7  oz. 

210.  Content  of  cistern  =  (1000  +  8)  c.  in. 

=  1008  c.  in. 
Area  of  base  =  ( VV  -  Vt  )  «<!•  ft- 
=  |i  sq.ft. 

.-.  depth  =  (1008-^4"^*i)  m. 
=  27  in. 


6 


911         .85  7  142 


t  of  £10  14.9.  1^7.  =  £9  36-.  6d. 
Again,  -85714  of  £10  14^.  Id.  =  -85714  of  2569<^. 

=  2201-99266c^. 
£9  35.  6d.  =  2202d. 

Difference  =  -00734ff.,   which    is 
less  than  i^sd. 
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212.  $400  for  3  mos.  gives  the  same  interest  as  $100 
for  1  year,  and  since  the  rate  is  double  that  on  the 
$327,  the  interest  at  the  end  of  the  year  will  be  the 
same  as  the  interest  for  a  year  on  $327  +  $200  at  the 
smaller  rate ; 

.-.  interest  on  $527  for  1  yr.  =  $26.35  ; 

$100       -  =  ^Lll^^±ll  ^  «55 ; 

.".    the  rates  are  5  %  and  10  %. 

313.  Cost  of  a  gallon  of  mixture  =-  (3  x  |f^)s.--^2is. 

But  2is.  is  I  of  4s.  ; 

.'.  f  of  the  mixture  is  water 

i.  e.  there  are  3  pints  of  water  in  each  gallon. 

214.  Interest  on  $550  for  9  mos.  =  $16.50  ; 

$100    "    12        "        =   ^100xl^>^   l^G^O 
^  ^550X9 

=  84. 

215.  The  broker  first  ofi'ered  -j-^^  of  the  value  ; 

then  j%  of  the  value  +  $379.75  =  \%y  of  the  value  ; 
.-.  $379.75  =  (||i--ry ofthe value=  ^Vo  of  the  value  ; 
.-.    the  value  =  %V  of  $379.75  =  $2450.   • 

216.  Asking  x^rice  =:  |§f  of  cost  price  ; 

.-.     selling  price  =  y^/^-,-  of  i^f  of  cost  price 
=  \'}-,p  of  cost  price  ; 
.'.  y^r_  of  cost  price  =  S5.75 ; 

1  •  .->  100x5. 75  C'r\rk 

. .   cost  price    rrr  ,S — =  5:^92  ; 

and  asking  price   =  |§-^  of  $92  =  $115. 

217.  15  masons  build  200  sq.  yd.  in  60  hours; 

1  mason  builds      1  sq.  yd.  in  ^  "^  ^  ^  "  hrs. ; 


4_2  0  X  1  5  X  e  0 

they  take  270  hrs.,  or  30  days. 


•.  7  masons  build  420  sq.  yd.  in  l^i^^_Lf  ^  hrs.  ; 
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218.  The  average  dividend  =  $ 
His  debts  are  ^J  of  $2700  = 


75+. 60 


=  $-67J. 


219.  Toll  on  240  hhd. 
150  hhd. 


value  of 


2  hhd.  +  $90. 
2  hhd.  -  $30  ; 
90  hhd.  -^  $120; 

=  $200 
2  hhd. 


I 


150  hhd.  =  $^°7^^"  = 

90 

$200  +  $30 


1  hhd.  =  $-^  =  $115. 
220.  Area  of  walls  =  (80  x  6)  sq.  yd.  +  2  (80  x  5)sq.  yd. 
=  1280  sq.  yd. 
Deduction       =  (6x8x3)  sq.  ft.  =  16  sq.  yd.  ; 
■.  number  ol  pictures  =  ^  l^.^^  ^   =  474. 

221. 


222. 


22 


244 


0  —5  80 
1  55     V       3     

15376-248001  (  124-001 

1 

53 

44 


1 

TT 
1 


-05. 


248001 


976 

976 


/4.48  _   /.64 8  =  8 

V  5 ."B-T  "  V  ."ST  ~  .¥    -W 


248001 

248001 


223. 


+  -g^   i  5 


|-  of  the  army  =  2000  men  ; 

whole  army      =  ^^ArJL^o  jj^en  =  9000  men. 


224.  The  interest  on  $2000  for  3  mos.  =  $37.50.  ; 
.-.  at  the  end  of  2  years  the  second  would  have  re- 
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ceived  $19000  +  7  x  $37.50  +  6  x  $a7.50  -f-  5  x 
837.50  +  4  X  $37.50  +  3  x  $37.50  +  2  x  837.50 
-h  $37.50,  or  $20050,  which  is  more  than  the  first 
tender  by  $50. 

225.  An  income  of  $5  is  got  from  an   investment  of 
$91i; 

*'  $450  is  got  from  an  investment  of 

$450  X  9  li^ 
1 •' 

•     r%\  of  sum  left  =  ^^llll^  ; 


•     Too" 

•.    sum  left  =  ^-''''Vo^xV'^  =  %n2D. 

226.  Part  done  by  2  men  and  4  boys  hourly  =  i. 
"     2    "  1  boy       ♦'         =  i  ; 

.-.     "  "     3  boys  "        =h-\ 


.'.     "  "     1  boy  " 

hence  1  boy  would  do  the  whole  in  18  hr. 
Part  done  by  2  men  hourly  ~  ^  —  ^-^ 


1 

—  -U" 


1  man       -      =  /^ ; 


hence  1  man  would  do  the  whole  in  ^f  hr.,  or  11  hr. 
Part  done  by  1  man  and  1  boy  hourly  =  f^  -j-  ^V 


7      . 


hence  1  man  and  1  boy  would  do  the  whole  in  Y  hr., 
or  5i  hr. 

227.  Interest  on  $15840  =  $(15840x^^x^1^) 

=  S816.80. 
Interest  =  (|f  x  y^%)  of  the  sum 
=  3^  of  the  sum  ; 
.-.    discount  =  ^\  of  S3696 
=  S81G.80. 

228.  See  solution  of  Ex.  108,  page  144. 
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229.  S20  =  interest  on  $340.     (Ait.  181)  ; 
.-.  $360  =--  "         $^l^!L^i^ 

=  S6120. 

230.  (2  X  breadth)  x  breadth  x  ^^  =  4006  c.  ft.; 

.-.  cube  of  breadth  =  4096  c.  ft., 
and  breadth  =  3/4096  ft. 
=  16  ft.  ; 
.-.  length  =  32  ft.  and  height  =  8  ft. 

231.  1  lb.  tea  =  ^^*  lemons 

=  (5xl2)cZ. 
=  5s. 

232.  Number  of  killed  and  wounded 

=  -I  of  |-  of  i  of  army 
=  3^^  of  army ; 
.-.  -g^^:  of  army  =  500  men  ; 

.•.    army  =  84  x  500  men 
=  42000  men. 

233.  Cash  price  in  notes  =  l^  of  S135  =  $128.25. 

"       gold   = -[f^  of  S128.25 
=  Si06.87^. 
Change  to  be  received  in  gold  =  $(135  -106.87i) 

=  $28.12^  ; 
notes  =  I  of  $28,121  ■ 
=  $33.75. 

234.  Interest  =  interest  on  debt. 
Discount  =  interest  on  present  worth  ; 

:.    interest  —  discount  =  interest  on  (debt— P.  W.) 
=  interest  on  discount. 
(See  Art.  181.) 
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235.  Cost  price  =  20  x  16  x  55  cents  =  $176. 
No.  of  Troy  oz.  bought  =  ^2-r- 

SeUing  price  =  ^-^Vo'^^   ^^s.  =  $175 ; 
.-.  loss  =  $1. 

236.  $6  is  got  from  investing  $91  i^ ; 

.-.   $320         "  "  $^liL^«.^.*. 

Income  from  $80  =  $5  ; 

^^  ^^        q320  x  9  Ig     <m320x91ix5 

^6  ^  G  X  80 

=  $305. 

237.  P.  W.  of  debt  -=  $^^y^  =  $25fV  ; 

.-.  difference  =  $(25/^-- 25.20)  =  $U. 

238.  lU  of  liis  property  4-  lU  of  bis  property  +  |;]g 
of  his  property  =  £6190  ; 

...   6^9  of  his  property  =  £6190  ; 

<4  ^600  X  0  1  90 

""    ^  fil9 

=  £6000. 

2.39.   Sum  invested  =  S^^'Vo^r''  ^  ^^^^^• 
No.  of  bbl.  bought  =  V'V^  =  480. 

Total  selUng  price  =  4f§  of  8(3681 +  119)  =  $4560; 
.-.  selling  price  of  1  bbl.  =  $  VW         =  $9-50. 

240.  Content  of  ^all  =  (60  x  20  x  4)  cub.  ft 
Space  occupied  by  bricks  =  ^^^  of  4800  cub.  ft. 

=  (375x12)  cub.  ft. ; 

.*.    number  of  bricks  =  ^^^^-~-^r;ri ~  48000. 

241.  i  X  xV  X  I  of  168.5.  =  ^|5.  =  3^. 

242.  A,  B,  and  C  together  do  i  of  (i  + 1  +  -|)  in  1  day  ; 
.-.    they  do  if  in  one  day ; 

.-.    they  do  the  whole  in  f  f  days  =  3^^  days. 
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243.  For  every  3  days  of  the  time  he  earned   $(2  x 
1.50)  and  paid  60  cents,  or  his  net  earning  was  $2.40. 

Time  he  took  to  earn  $2.40  —  3  days  ; 
.-.      "  ♦♦  "      $72     =  ^f^^  days  =  90  days. 

Q44.  -1     ^    1    _1_    1    _    2  8+24  +  2  1    _      73     . 

] 
.-.    1st  gets  -^    of  $146000  =  $56000. 

i 

2nd  gets  -f^    of  $146000  =  $48000. 
tVtt 
1 
3rd  gets  ~    of  $146000  =  $42000. 

245.  Interest  on  $200  for  3  mo.    =  $10. 

$200  for  1  yr.      =  840. 
Discount  off  $240  for  1  yr.      =  $40  ; 

|210forlyr.     =:=$il^=$35. 

246.  Since  £3  17s.  lO^ri.  =  1869  half-pence, 

and  1  sovereign  =  480    half-pence, 
the  least  number  of  sovereigns  will  be  the  L.  C.  M. 
of  1869  and  480  half-pence. 

L.  C.  M.  of  1869  and  480  =--  3  x  623  x  160. 
But  (3  X  623  X  160)  half-pence 

=  623  sovereigns, 
and  623  sovereigns  weigh  160  oz. 

247.  Investment  to  give  $7  dividend  =  $175. 
Investment  to  give  $445.50  dividend 

(m445.50  X  1  75 

=  $11137.50; 

.\    selling  price  of  flour  =  VV  of  $11137.50; 


number  of  bbls. 


1  1  1  3  7.5  0 

7.50  X  99 

=  1500. 
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248.  1  lb.  Troy  =  ||4  lb.  Avoir.  (Art.  157). 

Weight  of  rings  =  ~i^~  lb.  Troy 

176x12x20x2  4 

=  V  lb.  Avoir. 
Weight  of  rings  and  box  =  (y   +  3 J)  lb. 
=  7Alb. 
Cost  of  carrying  1  ton,  1  mi.  ^  5s. ; 

r.  -  ..     ...      •         7tVx  144x5 
-     7^0  lb.,  144  mi.  =  -^^^(j-— s. 

Value  of  rings  =  1050  x  22s.  ; 
.'.    cost  of  insurance  =  ^^^  x  1050  x  225. 


total  cost 


40     "•   ' 
9  9-f-l  1  5  5 

^T^— ^• 

=  £1  Us,  4.-2d, 


249.  Interest  for  1st  year  ^  $250  ;  ' 

2nd    "     =  S275  ; 
3rd     '*     :=-  S302.5 ; 
4th     "     r=  .S.332.75  ; 
5th     ''     =  $366,025  ; 
.'.    the  sum  of  these  is  S  1526.275  ;  so  that  the  inter- 
est to  be  gained  after  the  5th  year  is  $201. 31f,  but  the 
interest  for  the  6th  year  =  $402.62f . 
.*.  5^  years  is  the  time  required. 

250.  Length  =  #   of  breadth,    and  height  =  f    of 
breadth  ; 

;.    I-  of  breadth  X  breadth  X  f  of  breadth  =  5832  c.  ft., 
and  cube  of  breadth  =  5832  c.  ft.  ; 
.-.  breadth  =  ^dsWit. 
=  18  ft. 
Length  =  27  ft. 
Height  =  12  ft. 


160  SOLUTIOxNS  HAMBLIN   SMITh's  ARITHMETIC. 

251.  121711 

(32)(8)(56) 


973688       =  800  times  the  multiplicand. 

6815816  =  7  times  8  times  121711. 

3894752         =  40  times  800  times  121711. 


3998936616. 


X 


2  2  5  4  0         2  5  5 


To  -^    9¥     ,      "9"    "■    TFO~ 


^O^.  ,   ^   ,  -        -1-15     12  6   '  7   ^     2  2  5 


2  8X225         145x204x111    2g2 9x51x11 

1  J  2  5    '  4292X225         5      ' 


4292X225        »   '    1073x45 


28  I  1  53 


253.  Commission  on  $2480  =  $21.70  ; 


2480 

tit?    . 

.*.  his  commission  was  at  the-rate  of -|  %. 

254.     Income  from  $92  realized  =  $6. 

$25760  "      =  $^«^ 
=  $1680. 
*'      investing  $45^     =  $3^. 

$25760=$^^^^^^ 
=  $1840  ; 
.•.  his  income  is  increased  $160. 


255.  P.  W.  of  $348  =  ^^^'-'^^      348oox2 
P.  W.  of  $292  =  $ 


1  0  li  203 

292X100  29200X8 


I  OOl  8  03  ' 

.-.  total  gain  =  $(^^4^^  -  ^zl^^^Jll)  ; 

^  ^^203  803  /    ' 

100/348  0  0  X  2         29200X8' 
'^         2  n  :i  8  0  3  - 


,*.  gam  per  cent 


2  9  2  0  0X8 
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34800X5X803—2  9200X8X20.}  ' 
2T3  X  8  03 


2  0  .-  X  -S 

sua 

3480  0X2X003  —  29200X8X203 

203x292x8 
34800x2x1 1 -400X8X233 

2  0  3X4X8 
2175XJ 1—100x203 


203 

3625  176 

—     2F5     =    -L'y 

256.  Since  there  is  a  difference  of  half  a  day  in  the 
time  of  completion,  according  as  the  boy  or  man  com- 
mences first,  the  man  must  do  twice  as  much  work 
each  day  as  the  boy 

Part  of  work  done  in  one  day  by  both  =  (y'^  -f  -f^) ; 

.".    they  will  finish  the  work  in  ^^  days, 
or  4^  days. 

2.57.  Share  of  1st  =  -^\%  of  S30U  =  890. 
2iid  =  -f^\  of  $100  ^  S30. 

But  as  the  machine  works  the  same  length  of  time 
for  each  and  earns  $120,  in  all,  or  §60  for  each,  there- 
fore, the  latter  must  give  the  former  the  difference 
between  SOO  and  S^O,  or  S30. 

258.  Since  B  gets  $2750  at  the  end  of  two  years, 
he  receives  |^§  of  $2750,  or  $2500  ; 

A  calculates  $2500  to  be  the  P.  W.  of  $2725,  that  is, 
that  the  interest  on  $2500  for  2  years  is  $225  ; 
$100     -    1  yr.  =  s--'^-'- 

^  -^  -2  5  00X2 

=  su. 

259.  Time  36  men  dig  (72  x  18  x  12)  c.  yd. 

=  (16  X  8)  hr. ; 
/.  time  1  man  digs  1  c.  yd  =  ,1^'^-^^%  ^'■'' 

=  -0-X-3 1"'- ; 


1G2 
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.-.  time  32  men  dig  (64  x  27  x  18)  c.  yd  =  ^x^?  x  i  s  x  si^.^ 


2x9x3 


1  2 

=  24  da. 
260.  P.  W.  of  bill  =  £~l-^^  =  £150. 
The  wine  and  picture  are  charged  at  £(21  +  19),  or  £40.; 
.•.    he  pays  in  cash  £(150  —  40),  or  £110  ; 
.■.    the  cash  price  of  the  bill  to  the  userer  is  £(110  + 
10),  or  £120  ; 

.-.    the  interest  on  £120  lor    4  mo.  =  £60  ; 

"      £100  for  12  mo.  =  ^l^l^^ll^o 

120X4 

=  £150. 

9R1  l-|_l4.l4_l_Ll_Ll  147  40     . 

.-.    length  of  ^^^  of  rod  ^  302  in.  ; 

.-.  length  of  rod  =  "^^-^^in. 

*-  1  o  1 

--=  400  in. 

262.  $0.75  is  9  mo.  interest  on  $20  ; 

.-.  $20.75     "         "         "         $^'^5-- , 

or  on  $553i. 
Again,  interest  on  $20    for    9  mo.  =  $0.75  ; 

$100  for  12  mo.  =  $i^^^^l^^_? ' 

^  ^20x9 

263.  Distance  the  first  goes  =  ^^^^  ^^'  =  |  mi. 

"     second  "     =  ~p  mi.  =  *  mi.  ; 

6  0  b  ' 

.-.  length  of  walk  =  (f +  1-)  mi.  =  1^  mi. 

264.  A  runs  100  yards  while  B  runs  96  yards  ; 
A  runs  100  yards  while  C  runs  95  yards ; 
B  runs  96  yards  while  C  runs  95  yards  ; 

hence  B,  giving  C  1  yard  start,  will  overtake  him  at 
the  end  of  96  yards,  and  will  therefore  beat  him  in  a 
hundred  yards'  race. 
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265.  The  selling  price  =  |§^  of  cost  price  ; 

liij  of  T%V  of  cost  price  =  |^  of  cost  price  —  $1 ; 
(ya^-im)  of  cost  price-  $1; 

•'•    tijW  of  cost  price  =  SI  ; 
aud  cost  price  =  $200. 

266.  Compound  interest  of  $1   —  |  (1.05)2 _l[ 

=  S0.1025. 
Simple  "  $1  =  §0.10  ; 

.*.    S.0025  =  the  difference  on  $1 ; 

267.  Cost  price  =  \^2-  of  $69.55  =  $65  ; 
.-.       loss  is  $65  -  $61.75  =  $3.25; 
.-.  loss  per  cent  =  ^^  V^  "^  =  5. 

•^  6  o 

268.  Cost  of  £360  =  $1736.10 

1  =  $4.82i  ; 
But  this  includes  the  commission  at  ^  %  ; 
hence  the  course  of  exchange  =  ^^  of  $4.82^ 

=  $4.81  nearly. 

209.   3  mos.  =  ^  year,  and  ]  of  8  %  =  2  %. 

Discount  at  2  %        =  ^f^  of  bill. 
Interest       "  =  ^^      '* 

Hence,  {-^  -  ^)  of  hiU      =  S16  ; 
or         Txrl^         "  =S16; 

.-.  the  bill  =  $L«-i«^-?^« 
=  $40800. 

270.  Cost  of  30  1b.  =  S(18x.30-hl2x.05)  =  $6. 
Selling  price  ^  \^%  of  $6  =  $7.50  ; 

of  1  lb.    =  $^  =  25  cents. 
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271. 


3-14159  )  1000000000  ( -31831, 
942477 


1 

7-00 

2 

•63 

•318181818 

•000039772 

575230 
314159 

2610710 
2513272 


•318221096 

'.    the  difference  lies  between 
•0001  and  •0002. 


974380 
942477 

319030 
314159 


272.  See  solution  of  Ex.  4,  paper  II.,  page  71. 

•273.  C's  share  =  f  of  i>'s  share  ; 
B's  share  =  |-  of  |-    of  Z)'s  share  =  §|-  of  Z)'s  share  ; 
^"s  share  :=  f  of  f-|  of  i>'s  share  =  .'.f  of  i>"s  share  ; 
.-.   (1  +  ^  +  H  -h  If)  of  D's  share  =  |21000  ; 
.-.    y/  of  i)'s  share  =  $^21000  ; 
.•.  D's  share  =  $7000; 
.-.   Cgets'^GOOO,  B  gets  §4800,  A  gets  $3200. 

274.  Amount  of  §6.30  at  end  of  6  mo.  =  ^—f^^' 

=  §6-552. 
.*.  buying  at  $6.50  on  6  mo.  is  the  more  profitable, 
or  present  value  of  86.50  =  $^L11^1^  ^  §6.25  ; 
.*.  buying  at  §6.50  on  6  mo.  is  the  more  profitable. 

275.  Income  =  §l^fL^ 
Tax  on  §700  -=  §12.25; 


s?/ 


00. 


$1       =  §--^1-'  =1|  cents. 
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276.  Cost  price  of  iron  =  $   '^\^o "^  $1050  ; 

ISTicwt.  =  SIOdO; 

1    cwt.  =  $Vlw  =  $5-60. 

277.  Sum  invested  in  tea  =  $-^"\7^'"^  =  $3000. 

Number  of  pounds  bought  =  -°-p  =  4000. 
Selling  price  =  |fj  of  §(3060  i-30  +  ^fj^  of  3000) 

■=  S3875  ; 
.*.    selling  price  of  1  lb.  =  $  Jf  ^1^  ~  9G|  cents. 

278.  Interest  received  each  year  =  $2^ -|- $2^  + (in- 
terest on  S2^  for  6  mo.)  =  $5/^  ; 

.-.  on  each  $100  he  gains  ^[of^  —  Sh)  =  $1|^; 

200  X 100 
.-.    to  gain  .$200  he  must  borrow  $ — t^i — 

=  $12800. 

279.  Cost  of  tea  =  250  x  80  cents  =  $200. 
.lUowance  for  carriage  =  y^  of  $200         ==  So  ; 

.-.    customer  has  to  pay  $(9.30  -  5)      =  $J:.30. 

280.  Cubic  content  of  the  plate  =  f  c.  in.  ; 

.-.    thickness  of  new  sui-face  =  {|4-(7x7x9x  144) } 

inches ; 

1  .      _       1       • 

=    8X7X7X144^-  56448^^* 

281.  After  the  sale  to  A  he  has  left  ^\,  or  f '^  of  the 

flock; 

after  the  sale  to  B  he  has  left  f  J  of  the  flock  -  90 ; 

after  the  sale  to  C  he  has  left 

Mfof  {  H  of  the  flock- 90  [  ; 

.-.   |9  3  of  I  11  of  the  flock   -  90  \    =  579  ; 

.-.    If  of  the  flock  -  90  =  —'9^'—  =  600  ; 

.-.    2  3  of  the  flock  =  690  ; 

.-.   the  whole  flock        =.  '-"-^^^    =  750. 
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282.  (1st.)'  X  (2ncl.)2  x  {Svd.y 

=3 176382  X  279152  x  215496; 

.-.  1st.  X  2nd.  X  3rd.=  ,/ (176382  x  279152  x  215496) 

=  2  X  8  X  9  X  41  X  73  X  239 ; 

^,  ,  2X8X9X41X73X2  3  9  -rrr, 

;.      1st  number  = iT^oe =  ^  '^- 

^      ,  ,,  2xSx9X41X73X-2  39  oaCk 

2nd      "  =  ^y^yt;^ =  369. 

u  _   2X8X9X41X73X239   ^    kA^ 

^^^  17  63  82 

283.  Sum  of  rates  =  ''°  +  ^''^  ft.  =  110 ft.  per  sec. 
Difference  of  rates  =  'l^+lll  ft.  =  22   ft.       "  ; 

.'.  twice  the  rate  of  faster  =  (110  +  22)  ft.  per  sec. ; 

.-.    rate  of  faster     =  "^l^o—  ^^'  P^^'  ^^'• 
=  45  mi.  per  hr. 
Twice  the  rate  of  slower  =  (110-22)  ft.  per  sec.  ; 
.-.    the  rate  of  slower  =  ^J-|^  mi.  per  hr. 
=  30  mi.  per  hr. 


284.  Cost  of  tea  =  |  of  72  cents  =  60  cents  ; 

,  100X30  f^z-v 

/.    gam  per  cent.  =  — ^ —  =  ou. 

285.  Total  cost  =^  ^(175  x  -60  -f  225  x  -50)  =  $217.50 
.'.    the  selling  price  of  the  whole  =  ii§  of  $217.50 

=  S261. 
He  sells  250  lb.  for  250  x  55  cts.  =  $137.50  ; 
(175  +  225-250)  lb.  for  $123.50; 
'*       he  sells  1  lb.  for  $^fp,  or  82^  cents. 

286.  Weight  of  nitre      =  (y^V  +  TVo)  of  1^  cwt. 

=  15i  cwt. 

sulphur  =  (VA  +  tW  of  10  cwt. 

=  l-,\  cwt. 

♦*        charcoal  =  (y^'j  +  iVV)  of  10  cwt, 

=  2y''o  cwt. 
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287.  Water  admitted  in  1  hr.  =  5  x  3f  t.  =  18i  t.  ; 
.-.  water  gains  (181-12)  t.,  or  6|  t.  in  1  hr. 

Number  of  houi's  to  gain  60  t.  =  __  =  84  hr.  • 

6|  ^ 

.*.  rate  of  sailing  =  . mi.  —  4:^  m 

288.  3^0  of  I  of  the  capital  =  $32000  ; 
.■-  j^  of  the  whole       "      =  $-liil|^^, 

g^jj^  ((  <t  (3.100X5X32000 

^  ^X4 

=  $1000000. 
tVo  c>f  3  of  capital  =  $20000  ; 
.-.  ^%\  of  the  receipts  =--  $(32000  +  20000), 
and  "  =  ^i_oo^x.-,2ooo 

=  $100000. 

289.  Interest  =.^^^^i2i2^.x^. 

100 

discount  ^^-'^^l^i-^Il^l^  • 
100-h2ixtate 

.     interest  _  100 +  2ix rate  g?  _  i     rate 

discount  100  '  ^^''  «  0  ~  -^  "^  ^  ' 

rate         ^  ,  „, 

or,      — -  =  /o'  or,  rate  =  3^. 
40 

Rate  of  boat  +  rate  of  stream 

Rate  of  boat  —  rate  of  stream  ~  ^  5  » 

55  X  rate  of  boat  +   55  x  rate  of  stream 

=  60  x  rate  of  boat  —  60   x  rate  of  stream ; 

115   X  rate  of  stream  r=  5   x  rate  of  boat ; 

23  X  rate  of  stream  =  rate  of  boat. 
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291.  1 

1  3  ^   7X29 
"^     ■       4x2 

61  ^  17»  -  7i 
(^)  8i  +  2i  -  4A 

292.  9  men  and  15  women  do  |  of  the  work  daily ; 
4  men  and  14  children  do  J  "  "  : 
13  men,  15  women  and  14  children  do  (f  -I-  Jl) 

of  work  daily,  or  |^f  of  work  ; 
.'.  they  do  the  work  in  1^  days. 

293.  Proceeds  of  sale  =  £(100  x  931)  =  £9350. 


1.31 

'    +^7      = 

1  3 
7X29 

205x7x29 
Ts  xT7^ 

=  B6it 

\       16Vi 

235X5 

T4x~8"    ' 

-  wm 

Income  from  4  %  =  £  \\\      =  £366  13.s.  Vd. 
Original  income  =  £^-^^^^  =  £300 ; 
.*.  increase        =  £QQ  13s.  4c?. 

294.  5  men  in  f  5-  hr.  do  -f-^j^\  of  work  ; 
1  man  in  1  hr.  does  ^y^  "  ; 
8  men  in  3  hr.  do.  fW         "        ; 

hence  7  boys  in  3  hr.  do  /^f^        "        ; 

1  boy  in  1  hr.  does  ^^^     "        ; 

6  boys  in  1  hr.  do  -^^  " 

Work  to  be  done  by  6  boys  =  1  -  j\%\  =  -{^-^%% 
Time  for  6  boys  to  do  ^^    =  1  hr. ; 

5_9_9_    s^  1 
it  Ci  «  599  T5  0  0    ^  ^  r^ 

TS  0(7  =  7  ^r* 

=  2-8523809  hr. 

295.  See  solution  of  examjDle  5,  paper  IV.,  page  165. 

296.  A  does  ■j'^  of  work  daily  ; 

.".  he  does  ^  of  work  in  half  a  day ; 

.*.  in  two  days  A  and  5  do  (1  —  |^  — :fV)  ^^  work  ; 

.*.  in  one  day  A  and  B  do  ^-g^2  =  -^-^  of  work  ; 

.'.  in  one  day  B  does  -g^^  —  ^^  =  ^\  of  work ; 

.'.  B  does  the  work  in  ^^  days  =  32  days. 
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297.  80  children  +  9  children  +  1  child  earn  $34  ; 

•.    40  children  earn  $34  ; 

.    1  child  earns  |f ; 

.-.    (36  +  6  +  5)  children  earn  $-//-  =  $39.95. 
?.98.  Cost  price  =  j^  o^  $132.50  =--  $125  ; 

.    loss  per  cent.  =  i^^Vl"    =  ^• 
299.  Amount  of  stock  bought  -  3«±25xioo 

=  $7500. 


Proceeds  of  first  sale  =  |_5ooox93i 
"        second  sale  =  $' 
iJividend  from  M.  B.  S.  =  $- 


100 

$4675. 

0  0  X  «  5 

1  00 

=  $2125. 

6  8  0  C  X  1  2 
T  7  5 

=  S46G#. 


Original  income  =  $ — --^ — - 
=  $450  ; 
:.   increase  =  $16^. 
300.  Area  of  room  =  (14ixl3^)  sq.  ft. 
Area  of  1  plank  =  (y%-  x  10)  sq.  ft.  ; 

number  of  planks  =  141x13^:  ^  ™^ 
-,VX10 
Number  of  c.  in.  in  1  plank  —  (|  x  8  x  120)  c.  in.  ; 
.-.  weight  of  28i  planks  =^  (28i  x  i  X  8  x  120  x  ^)  oz. 

=  6840  oz.  =  427i  lb. 
801.     4057.5681  (  70.41 
49 

J_2  9^494  7    14-38  83  1.59  8  7 

1404       5756  '"^'-sTl.    "'1  ,r     '"" 

5516  =  -fi-  ,  ^^^  *^^  square 

root  of  this  fraction  is  —i- 


14081 


14081         =  1-46. 
14081 
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302.  Interest  on  ^157.50  for  5  yr.  =  $(189  -  157.50) 

-=  $31.50; 

$100     for  1  yr.  =  ^"^^^ 
-$4. 

303.  Time  from  2nd  to  12th  July  =  10  days. 
Interest  on  $273.75  for  ^V,  yr.  ^  ^'1^:1^^^-^^ 

=  $.375; 
.-.  value  of  first  bill  =  $(273.75  -f  .375) 

=  $274,125. 
Time  from  12tli  to  22nd  July         =  10  days. 

Present  value  of  $456,875      =  $ J(j()Vnr" 

=  $456.25.'^ 

304.  Suppose  the  cask  to  contain  12  gallons,  of  which 
9  are  wine  and  3  water, 

then  ^  —  f  of  part  drawn  =  quantity  of  wine  remaining ; 
and  3  —  :^  of  part  drawn  —  quantity  of  water  remaining; 

.-.3  +  1  of  part  drawn  —  quantity  of  water  in  the 
vessel  when  water  is  substituted  for  the  x^art  di-awn  ofi  ; 

.•.   9  —  f  of  part  drawn  =  3  +  f  of  part  drawn ; 

.-.    f  of  part  drawn  =  6  ; 

.*.  part  drawn  =:  4  gallons,  that  is,  one-third  of  the 
mixture. 

305.  Amount  of  bread  each  eats  =  f  loaves  ; 

"  "    given  by  first     =  -^-       " 

and  "  "    given  by  second  —  ^       '* 

.'.  he  pays  the  first  7  half-]3ence  and  the  second  1 
half-penny. 

306.  Interest  of  $100  =  $(100  x  f  X  ^^ow)  =  ^^i 

.-.  the  bill  of  which  $5  is  the  discount    =  $105  ; 
$48.75         "       =  ^^1-J±^.m 
--  $1023.75. 


soLurio:^s  hamllin  »iiiTu"s  aritujietic.  171 

^  )7.   Capital  at  end  of  1st  year 

~  Totf   0^  original  capital. 
"  '•         2nd  yeai- 

"  "         3rd  year 

=       6  0      ^f    1  3  7i  ^f    1  2  0    --,f    t< 
TOO   "^     TOO    OI    10^  OI 

=  injjj  of  original  capital ; 
.    original  capital  -  -^^  of  original  capital  =  §200  ; 
.-.  original  capital  =  lU0x$200  =  $20000. 

308.  Cost  of  1st  horse  =  S'^-J^l^  =  $80. 

"     2nd     "      =$^««^^^L^_$133i; 
.-.    be  loses  $(80  +  1381-200)  =  $13i. 

309.  82  is  the  interest  of  the  discount  for  6  mo. 
$2  fs  also  the  interest  of  $100  for  6  mo.  ; 

.-.  discount  =  $100,  and  interest  =  $102  ; 

J.^  /Ti  1  0  2  X  1  0  0  ^-.  - 1  r\  r\ 

.-.   the  sum  =  -^ ^  $ol00. 

310.  Area  of  5  external  sides 

=  { ro4  +  44)  X  6^  +  27x22}  sq.ft.  =  1231  sq.  ft., 
and  neglecting  the  thickness  of  the  material  the  area 
of  the  inside  will  also  be  1231  sq.  ft.  ; 

...  cost  =  2_>o2^j^A*  cts.  =^-  S12.31. 
^^^'  (^)  3_  _    ^       divided  by  1  +  .     ^ 


^^3-1 
=  3  -§|  divided  bv  1  +  -. 

^  '  -  4-4-       ' 

—    1-A?  -^  (14-4-1^)    =    l_-L.O   ^   l_a_2    _    5  8.1  0    _    12903 
7  .=5  _   1  3  K1 
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312.  f  of  selling  price  =  j%%  of  cost  price  ; 
.-.  15  X  selling  price  =  16  x  cost  price  ; 

.*.  selling  price  =  ^|  of  cost  i^rice  ; 
.-.  the  gain  z=  ^  oi  the  cost  price ; 
.-.  the  gain  per  cent.  -—  W^  =  6f . 

313.  |175  has  for  principal  $100 


.'. 

$787.50                         -                 ^787.50X100 

=  $450. 

Time  for  which  $33.75  is  interest  on 

$450  = 

^  1  yr. ; 

(( 

"       $540 

$450  = 

:^VVyr. 

:  16  yr. 

314. 

In    4   years  I  save  4  x  61%, 

or  26| 

%  of  my 

income 

5 

.-.   (26f  %  -  25  %)  of  my  income  : 

-$50; 

••■  i& 

=  $50; 

,-.     my  income 

<ft300X60 

—  ^          5 

=  $3000. 

315. 

ItHtt    =  tax  from  $1; 

<&ini  io    -        "        c.101.40 

X  1000 

•'• 

^iUl.4U       JJ)                                                   j-g 

=  $7800. 

316. 

Cost  price  of  1  lb.  =  '^'^\^' 

=  661 

cents ; 

225  lb.  =  225   x  661  cts.  =  $150. 
Sum  to  be  realized  =  ^~-',^ro~'  =  $1^5. 

Selling  price  of  45  lb.      =  45  x  72  cents  =  $32.40; 
"       (125-45)lb.--  $132.60; 

of  1  lb.  ^  $'^i;-o-''  =  73t|  cents. 
317.  Interest   on    $500  =  $(500xi  x  ^«^)=:.$13:\. 
$1500  remain  to  be  paid,  and  I  ought  to  keep  this  simi 
beyond  the  original  time  of  payment  till  the  interest  on 
it  amounts  to  $13^. 
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$12<^  ^=  the  interest  on  it  for  12  mo. ; 

*•    ^l^i  =  12  0     mo- 

=  li  mo. 

318.  A  runs  880  yd.  while  B  runs  800  yd. ; 

then  B  runs  960  yd.  while  A  runs  yV  of  960  yd.,  or, 
864  yd.  ; 

.-.  B  runs  1760  yd.  while  A  runs  (880  +  864)  yd. 

=  1744  yd.; 
.-.  B  wins  by  16  yd. 

319.  Cost  of  1  egg  in  one  case  -i^js. 

"  "     other  case  -^s. ; 

.-.  average  cost  of  1  egg  =^-^— s.  =:  ^-^\i,: 

.'.  selling  price  of  1  egg  =  ^-^s.  ; 
.-.  sum  lost  on  1  egg  =  (-^^  —  ^s.  ^r^\^s.  ; 
.-.  loss  per  cent.  =  ^QQ^two  ^  x, 

^  -J  0  '^ 

.     320.    (6  X  breadth)  x  11  =  area  to  be  papered  ; 
.-.    66  X  breadth  =  143  x  3  x  2  sq.  ft.  ; 

.-.  breadth  =  —  ^."^  ft-  =  13  ft.  ; 
.*.  circumference  of  room  ^  6  x  13  ft  =  26  yd. 

321.    IILX:^-  "O" yV  _  j.^ . 

4  3  V  7  _  7X7X9         8  -^y  2  7   » 

7^2         3X2X7^5  5 

3"5-^     T    '^     4       -S  +  o^   O-f-3-ro^y   D  g  y    , 

•••    6|f+2V  =  7. 

322.  (yJ^TT  of  500.Z.  +  VoV  of  66.S-.)  x  f  ^ 
=  (£11  86-.  del)  X  «^  =  £62  OS. 

323.  From  9  a.m.   on  Monday  to  2  p.m.   on  Friday 
there  are  4^\:  days. 
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Difference  between  the  watches  for  1  cla.  =  84  niia  ; 
"  "  "  4/:^  da. 

r=  4^^-  X  3^  min. 
:=  14  min.  43^  sec. 

324.  6  men  reap  35  a.  in  7  x  12  hr.  ; 
.-.  1  man  reaps  1  a.  in  —-^j-^  lir- ; 

rw  A''  •         45X6X7X1  L'l  rvol 

.-.  9  men  reap  4o  a.  m 9  ^"^5 hr.  ^^r-  rz  hr. 

.'.    they  will  take  9  da.  of  8  ]n\  eacli. 

325.  Cost  price  of  tea  sold  =  '— j-^r^  cts.  -  GOcts. ; 
.".  he  gains  12  cents  on  each  lb.  of  48  ct.   lea  and 

loses  6  cents  on  each  lb.  of  6G  ct.  tea ; 

.•.  he  must  put  1  lb.  of  the  former  to  2  lb.  of  tJie 
latter. 

326.  J  ct.,  or  $4^0  ~  dijfference  of  tax  on  $1  ; 

3.G0  X  1 

$3.60=  "  ''  $ 1 

¥0l7 

-=  $1440. 

327.  5  cents  in  the  $  is  paid  by  $500  assets  ; 
.-.    his  debts  -  ^ll^^±^  =  $10000. 

and  his   assets  =  ^Vtt  of  $10000  =  $4000. 

328.  Time    35    men  do  a  work  =  38  da. ; 

u     19     u  u  =  ^_A^  da. 

=  70  days. 

329.  Robert's  debt  to  Charles 

=  f  of  Robert's  debt  to  Charles  +  10^/. ; 
.-.    ^  of  Robert's  debt  to  Charles  =  lOJ. ; 

=  3  X   10(/. 
=  2.S-.   6d. 

330.  Area  of  surface 

=  2  X   (4   X   2^  4-  4   X  3  +  3  X   2A-)  sq.  ft. 
=  59  sq.  ft.  ; 
.-.    cost  '  =  i^4^V.  =  8.-.  2irZ. 
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;"5r.1       34    V     1  ^    -4-   4-    1      —   ;-l   ^  till  Q   9  l->5 

51  _  £i_^.^  ^_  i      -       54  _:5        -  .^1-  —^  ' 


^  8x367     ~    3  -'5         m 

'JJL'    X   iiii-3J  _  173  _  1-^3   _    7] 
;«>-a9  8x7  •^•4  —     8  4 


:i32.  Time  lie  takes  to  ride  1  way  =  -^  lir.  =  1^  hr.; 
"     walk  1  way  =  (3^  —  1  i)  hr. 
=^  2^  hr.  ; 
**  "to  walk  both  ways  =  5  hr. 

.-,00  DistaDce  iu  miles       ,i  i  •    *.-       ■    ^  1 

066. =  the  certain  time  in  hr.  -h  ^.y ; 

4 

distance  in  miles       ,,  .   •    .■       ■    1  , 

=  the  certain  time  in  hr.  —  I ; 

5 

distance  in  miles        ,  _  distance  in  miles      ^ 

• ; r~ ""^^ s  '  '"^'^' 

distance  in  miles  _  distance  in  miles  _    ,       ^ 

T  5  -  tV  +  e ; 

distance  in  miles    _   ^  . 
•  20  "  "" 

.'.    distance  =  5  miles. 

834.  A   and  B,  and  A   and  C  contribute   $(1890  + 
1500),  or  $2890. 

/i  and  C  contribute  $1590  ; 
.•.    twice  ^'s  contribution  =  .$1300; 
hence  A  contributes  $650,  B  $740,  C  $850,  D  $960. 
Now  $(650  +  740  +  850  +  960)  gain  $1^52; 
.-.    ^'s  share  =  $'~i^-~    =  $234, 
^^"^     "       ^=  ^'-^^-'  =  $266.40, 

^  .3200  ^  ' 

^s  -  $-^-on-      =  5!?34o.60. 
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335.  From  A  to  B  it  takes  -^  of  7  lir.,  or  31:  lir.  ; 

/.    from  5  to  ^  it  takes  5^  hr.  -  S^  hr.,  or  1^  hr.  ; 
.-.    from  C  to  A  it  takes  2  x  If  hr.,  or  3^  hr. 

336.  40  X  (numher  of  10  ct.  pieces  +  /^)  =  no,  of  mits ; 
50  X  (number  of  10  ct.  pieces  — 1)  =  no.  of  nuts  ; 

.-.  40  X  no.  of  10  ct.  pieces  -|-  20  =  50  x  no.   of  10  ct. 
pieces  —  50  ; 

.-.  10  X  numher  of  10  ct.  pieces  =  70  ; 
.-.  number  of  10  ct.  pieces  =  7 ; 

.-.  I  have  7xlOct.  ==  70  ct. 

337.  Income  from  1st  investment  =  $-^-?ll^^'i 

^  99 

=  $2360. 

=  $2310; 
.•.    the  former  is  better  by  $50. 

338.  The  note  is  due  on  21st  Nov. 

Number  of  clays  between  18  Aug.  and  21  Nov.  =-95 
Interest  on  $100  for  95  days  =  .$f  |f  ; 
.-.    he  gets  $(100  -  ^%)  from  a  note  for  $100 ; 

$1431 5  from  a  note  for  $ — r^ir5~ 
z=  $14600.'^' 

339.  133  oxen  to  20  a.  =  26|  oxen  to  4  a. 

28  oxen  to    5  a.  =  22|  oxen  to  4  a. 
26|  oxen  eat  the  original  grass  and  13  days'  growth 
ill  13  days  ; 

original  grass +  13  days'  growth 

.-.  1  ox  eats ^-5 TTTTT. in  1  day. 

13  X  20 V- 

22-|  oxen  eat  the  original  grass  and  16  days'   growth 

in  16  days  ; 

original  grass  -f  16  days'  growth 
.-.  1  ox  eats Tc~y~99^ ^^  ^    ^^'' 
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original  grass +  13  days'  growth 
13  X  26| 
original  grass -t- 16  clays'  growth 
^  16   X  "22|  ' 

.-.     63  X  original  grass  =  4368  days'  growth; 

.'.   original  grass      =  69^  days'  gi'owth. 
Quantity  of  grass  to  be  eaten 

=-(69i  +  14)  days'  growth. 
Quantity  eaten  by  1  ox  in  14  days 
m\  +  16\ 
=  14  ^^g  ^221/   ^^^^'  gi'o^*^  ' 


.-.  number  of  oxen  required  =  14(69^  +  16) 

16"x  22f 
■  83^  X  16  X  22|, 
~"      14  X  85i 
=  25. 
The  following  is  another  solution  : — 
339.   133  oxen  in  13  days  eat  grass  on  20  a.  +  growth 
on  20  a.  for  13  days ; 

.-.   1  ox  in  1  day  eats  grass  on  Yz^\-i^  ^-  +  growth 

13x20  p         IT 

T3l7T^  a.  for  1  day. 

Again, 

28  oxen  in  16  days  eat  grass  on  5  a.  +  growth  on  5  a. 
for  16  days  ; 

.-.  ox  in  1  day  eats  grass  on  ^g^^g  a.  +  growth  on 

/^,  ^-  foi'  1  day. 

Hence, 
ITxT^,  ^-  +  t/^  ^'  gi'owth  =  Yr^-^%  a.  +  ^%  a.  growth  ; 
•••  V3  X  13  3  a.  -  T^8  a.  -  iV  a.  growth- 3%\a.  growth ; 

.-.  3  a.  —  208  a.  growth  in  1  day. 
hence,  1  a.  growth  in  1  day  =  ^^  a. 
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Hence,  133  oxen  in  13  days  eat  grass  on  20  a.  4-graf:j 
on  13  X  20  X  2§-§-  a.,  or  23f  a. ;  and  it  is  required  to 
find  how  many  oxen  in  14  days  can  eat  the  giass  un 
4  a.  +  4  X  14  X  2 OS  ^-^  ^^'  Hh  ^• 

Oxen  ^vhich  eat  23|  a.  in  13  dnys  ^=  133 
ii  "1         *'      1       "     =  ^  ^  ^  ^  -"^ '"* 

2  3S 

4gi  xl3x  133 
^26  ^*  —        14x23; 

=  25. 

340.  ^  of  the  constituency  vote  for  A  ; 
1  of  the  constituency  vote  for  B  ; 
f  oi  J  of  the  constituency  vote  for  D  and  J^J ; 
now  i  -\-  i  -\-  I  =  rh; 
.'.  ^i_  of  the  constituency  =  540,  and  .-.  number  of 
electors  =  6480. 


e4  8_o 

2       ' 


^'s  votes  are  ^\  of  3240  +  h  oi  3240,  or,  2916  ; 

(Ts  votes  are  fV  of  3240  +  j\  of  3240,  or,  1944  ; 

Z>'s  votes  are  tV  of  3240  +  ^V  of  ^240  +  t  of  1620, 
or,  2052  ; 

^'s  votes  are  ^V  of  3240  +  ^V  ot  3240  +  ^  of  1620, 
or,  1728. 

341.    ^x  '/-f  ft/il'^'^^  +  Ts"        ^   ^^^   ^         906xH 

=  12L  +  -,\V  =  12Jf§. 

.  .  o  3  X  ,T  7 

342. 


8X2X2      ^5x2x111x10  ^JT" 

343.   Sum  got  for  $104f  =  $100  ; 

-  $2304.50  =  c;2304^.5oxioo 

=  $2200. 
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34  1.   Price  of  stock  =  $^^^^-  =  $66. 
840    ruit  B  fiUs  in  1  min.  -="^'0- 

"       8|min.  =  8|x^V  =  t/5  ; 
.-.    part  J  fills  =  if; 
.'.  time  required  =  (i;|  ^-^^)  min, 
=  18  min. 

346.  In  the  last  4  years  he  saves  £200  +  £120,  or  £320; 
.-.  his  income—  j\  (his  income +  £40)  ^  £80  ; 

.-.    yV  0^  iiis  income -£86  =  £80  ; 

.-.  his  income  =  10  x  (£86 +  £80) 
=  £1160. 

347.  15  men  and  30  children  get  £(177  -  60)  =  £117; 
.*.    1  man  and  2  children  get  £V/  =  £7  16.v. 

But  1  man  and  1  child  get  £6  ; 
.-.   1  child  gets  £1  16.s., 
and  1  man  gets  £6  — £1  16s.  =  £4  45., 
and  1  woman  gets  £3. 

348.  1  kilogramme  =  weight  of  y^^TT  ^^'^^-  ^^^-  of  ^ater 

—  weight  of  ~TTj[l;f~  cub.  miles  of  water 

.   ,,    ,  (sTfVTyX  1760  X  1)3 

-  weight  oi  — "~  "  Yoon ^^^"'  i^*^"oms  01  water 

(iAlM-^X  6x20x112 

=  ~Tooo ^^-  ^^'^i^-^^n^ois 

=  fli^^  1^   avoirdupois  ; 
.-.  the  ratio  is  27951  :  12500. 

349.  4285  -  (2540  +  980)  =  765,  the  number  of 
grains  of  soda  and  potash  that  take  up  980  grains  of 
the  sulphuric  acid  ; 

49   X  number  of  gr.  of  soda 


hence 


82 


49  X   (765  —  number  of  gr.  of  soda) 
+  -r^  =  980 
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or,  3  X  number  of  gr.  of  soda  -i-  2  x   (765  —  num- 
ber of  gr.  of  soda)  =  20  x  96  ; 

.-.    number  of  gr.  of  soda      =  1920  -   1530  =  890  ; 
.-.    number  of  gr.  of  potash  =     765  -     390  =  375. 

350.  Area  of  sides     =   {  (42  +  31)  x  10  [  sq.ft. 
=  730  sq.  ft.  ; 
area  of  windows    =  (3  x  8^   x  4i)  sq.  ft. 

=  112^  sq.  ft.  ;  * 

area  of  doors  =  (4  x  C^^  X  3^)  sq.  ft. 

=  84  L  sq.  'ft.  ; 
area  of  fireplace     =(6x4)  sq.  ft.    =24  sq.  ft.  ; 
area  of  skirting      =  (54  x  If)  sq.  ft.  — 90  sq.  ft.  ; 
.'.  area  to  be  paj^ered  =  (730  —  311)  sq.  ft. 
=  419  sq.  ft.  ; 
/.  cost      =  419  X  5  cts.  =  .$20.95. 

APPENDIX. 

I.— Page  S30- 

1.  Art.  1. 

2.  Arts.  2  and  3. 

3.  Let  X  be  the  required  sum  ;  then  if  r  be  the  rate 
of  interest,  we  shall  have 

M  =  PE* 
and  P  =  a;R'  ; 

whence  ^  =  ^ '^ 

.*.  X  =  — . 
M 

4.  Here,  we  have 

2P  =  P(l  +  r)^  and  .'.   2  =  (l+r)^ 
Also,  2P  =  P(l  +  2r)-,  and  .-.  2  =  (l-h2r)'"; 
whence,  (l  +  2r)"^  =  (1  +  r)"; 


1 
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;.  m  log  (1  +  2?-)  =  n  log  (1  +  r)  ; 
m  __    log(l  +  r) 


i>        log(l-f2r) 

^  log(l  +  2r  +  r2) 

^ 

.     log(l  +  r) 
log(l+r)2 

>  i. 

5.  Let  P  denote  the  sum  of  money,  and  if 

H  be  the 

quired  number  of  years,  we  shall  have 

3P  =:  P(1.05)"  ; 

whence  (1.05f  =  3; 

.-.  ;ilog  (1.05)    =log  3; 

log  3 

••  "-  log  (1.05) 

.4771212 

==  22.5  j^ears. 
6.  Let  .r,  2/,  2;  denote  the  three  shares ;  then  we  shall 

have 

X  -h  y  -\-  ^  =  ^ ', 
also,  .tE''  =  yB}'  =  z'R',  are  the  equations  of  condi- 
tion ; 

whence  y  =  E"-^'■,  and  c  =-  K*-".r  ;  so  that 
A-  +  'R^'-'x  +  E«-'^37  =  P; 

whence  a-E^^^  +  ■'^E^^'^  +  .-^R"-*"'  =  P^'^^ 


and   .'.  X  = 


pj^b+c 


ppc+a 


a  +  b   ' 


similarly,  y  =     c+^        e''^""  4-  E^^''' 

PE^'+' 
and  2=  pa+b       p,'^'*'^'  -*.  K^^* 
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7.  Lot  r  be  the  interest  of  i$l  for  1  j^ear  ;  tlien 
auiount  of  .$4410  for  2  yr.  S.  I.  =  4410(1 +  2r)  ;  and, 

$4400         ''       C.  I.  --4400(1 +  r)2  ; 
whence  4410(1  +  2/-)  =  4400(1 +  r)2, 
or,  440r2-2r  ^  1; 

.-.  r  z=  -^-Q  or  5  per  cent. 

8.  Let  P  rei^resent  the  population  ;  then,  population 
at  end  of  nth  year 

=  p|H-'i^'l";  see  Ex.  4; 
therefore,  by  the  question,  we  have 

i  mn    ) 

or,  n  log      1  -h    . =  log  2 ; 

'  mn    ) 

.  ..  loo:-2 


log{7nn  +  «  —  ?»)  —  log  wm 

9.  Let  P„  represent  his  property  at  the  end  of  n  yr.  ; 
m  the  next  year,  the  (7i+l)th,  his  interest  =  P„r, 
and  expenditure  =  (n-\-l)m.'P^r  ; 
.-.  the  property  left 

=  P„  +  P„r-(7?  +  l)w.P„r 
=  P„.|l  +  r-  (n  +  l)mr}. 
Now  putting  2p  for  n+1,  or  2;;  — 1  for  n,  we  have 
^,^_,.{l  +  r-2j>mr\  :=  0  ; 

.-.   1  +r  =  2)mir. 
But  his  expenditure  in  tlie  ;>th  year  =  pmVj,_^i\ 
and  property  left  at  end  of  pih  year  =  P,,_i  j  1  +  r  —  jmir] 

=  7""P;,-i'-, 
(since  1  +  /=  2^7  wr)  =  expenditure  in  />th  years. 
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10.  From  Ex.  3,  we  see  that 
M  =:  Pe"'  ; 
by  the  question 

6==    e''^"'^ 
or  6"°  =    e"  ; 
.-.   20  log  6      ^  n  log  e  ; 
20  log  6 


lo£r  f 


o 

11.  Let  P  denote  his  capital;  /•  the  interest  of  $1  for 
one  year. 

Then  the  sum  he  spends  every  year  is  2Pr. 

At  the  end  of  the  first  year  he  has  left  P(l  +  r)  — 2Pr 
or  P  -  P/-. 

At  the  end  of  the  second  year  (P  -  Pr)  (1  +  /•)  -  •  2Pr 
orP  -2Pr  -  Pr2. 

At  the  end  of  the  third  year  (P  —  2P/-  —  Fr^)  (1  -j- /) 
—  2Pr  or  P  —  3P?-  —  SPr^  _  PyS. 

By  proceeding  in  this  way  we  may  show  that  the  sum 
he  has  left  at  the  end  of  n  years  is 

p  _  ;,p,-  _'l^-irJ  p,.2  _  .  . .  _  p,."or  2P-  P(l  +  r)\ 

Thus  we  have  to  find  n  from  the  equation 

2P  — P  (1+r)"  =  0,  or  (1  +  ?-)'^=:  2. 
Putting  for  r  its  value  y^-g-  we  get  (^^f )"  =  2. 
Taking  the  logarithm  of  each  side 
n  (log.  13  + log.  8  —  log  100)  =  log.  2  ; 

-'  ^^  =  :f?j^t§^  =  17.673,  nearly 

12.  Births  62  in  1000 
Deaths  27  "  1000 


Increase    35  *'  1000  or  3  J  per  cent. 
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Population  at  end  of  5  years  =  35743    1  +  zr^A 

=  35743  (1-035)6 
=  42451.471  .  .  . 
Hence,  increase  =_-  42451*471  —  35743 

=  6708-471  .  .  . 

p 

13.  The  annual  increase  =  — . 

45 
p 

"  decrease  = ; 

60 

p        p         p 

.*.  the  net  annual  increase  =  —   -   = 

45      60      180 
Hence,  by  the  question, 

••-  aur  =  2, 

or,  n|log  181-log  180}  =  log  2  ; 

.      ,n    .30  103 

r=  125  nearly. 

14.  Let  P  denote  the  sum  borrowed. 

p 
Then  —  =  annual  income  in  the  first  case  ;  ant"! 
20 

P-600  ,,  ,,  .    ,. 

=  "  *'  second    '*    ; 

25 

whence,  by  the  question, 

P-600        2    P  P 


i 


25  3*20         30 

.-.  P  =  $3600. 

15.  If  r  denote  the  interest  of  $1  for  one  year, 

amount  of  debt  in  n  years  =  ttR'*. 
Amount  of  annual  payments 

=  ^|e»-+e-+...  +  i|  =  ^1^"-=.^} ; 
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by  the  question,  these  two  amounts  must  be  equal  ; 
hence,  we  have 

mr  •  J 

/.     (l-wr)  (1 +  /■)"  =  1. 

II.— Page  335. 
1.  Bank  Discount  at  5  %  =  ^^^^^P  =  $37.10  ; 


Present  worth  of  $742 


P  =  §742. 
_   742 


=  $706.66f. 

2.  Let  S  represent  the  sum  of  money ;  then 

t4^  S  =  $536.25  ; 
.-.  S  =  $13406.25. 
If  P  represent  the  face  of  the  note, 
^,  P  P  300P 

^  =  IT^  ==m:X  =  804   =  ^1B406.25; 

.-.      P  =  $13585. 

3.  If  P  represent  the  sum,  then 

P 
4  per  cent.  =  -^-,    and 

P 
Discount     =  -^  =  $15  ; 

.-.     P  =  $390. 
Interest  on  $390  at  5  %         =  ^\  of  $390 

=  $19.50. 

PI 

4.  p:pj      =D;     Art.  9. 

hence,  p-j:^^  =  loO; 

P        _  ^ 

•*•     P  +  180~^' 
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P 

•'• 

180        ~  ^' 

or 

P           =  $900. 

5. 

Interest 

on  $A  for  1  yr.  = 

kr. 

Discount 

on  $B      ■   "        =- 

Br 

Hence,  Ar  = 

Br 
1+r' 

A  +  Ar  = 

:B; 
B-A 

...  100r=  100. 


A 
B-A 


A 

6.  3  %  for  12  mo.  =  li  /^  for  5  mo.  ; 

.-.  real  value  of  stock  =  90  - Ij  =  88|. 
Income  from  88|  =  3  ; 

Q'J  7 

^Tf 

7.  Let  X  =  the  amount  of  the  bill  due  frotn  Bio  A; 
then, 

Present  Worth  of  $a  due  in  m  years  =  aE""', 
^b       "      >i       "     =  Z>R-", 
^x       "      J)       "     =xB-P; 
whence,  by  the  conditions  of  the  question,  we  have 
xB.-P  +  bB~"  =  aR-'"; 

.-.  xB,-''  =  rtR-'^-iR-"; 
hence  x  =  aB^'-''' -  bB^^, 

8.  Let  P  represent  the  sum  ; 
then  $a  assures  $100  ; 

PxlOO 
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A   -   P  is  the  reduced  income  ;  whence,  by  condition 
r.f  question 

T^       X  PxlOO 

A  -  P  .r=.  Int.  on  §  — ^— ,    at  r  %, 

r  P  X  100 

=-  100  ^^  ^  ~  ..   ' 
rP 

a  -f  ?• 

9.     Let  p  =  price  of  goods ; 

9// 
-•.  yp:  =  price  paid  in  6  months;  and  its  present 

worth. 

~  10  •    \^  "^  100 

_  36/; 

""    41  • 
igain,  let  x  =  the  rate  of  discount  allowed  on  pay- 
ment at  two  months,  so  that  j)  (1  -  •^)  is  then  paid  for 
goods. 

The  present  worth  of  v  (1  —x)  at  2  mos.=  — i^v    ~^j. 
i  /   V         ;  121 

12079(1- rr)        36>> 
hence,- j^l "  ==    IT 

.'.  X         =  .11463  .  .  . 
and  lOOx'         =  11.463  .  .  .  rate  per  cent. 
Or,  we  may  more  briefly  reason  thus  : — 
For  every  $100,  B  pays  $90,  if  paid  in  6  months; 
and  present  worth  of  $90  =  ^^.  of  $90  =  $87.8040. 
Amount  of  S87.8048  for  2  mos.  at  5  %  =  $88.5365  ; 
.-.   $100  -  $88.5365  =  $11,463. 


1 
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PI 

1001 


10.  Since  D  =  pT"p    Art.  9,  we  have 


'^•^^-  lOO  +  I' 

and  if  the  interest  in  1  year  is  5 iff,  the  time  in 
which  8|f  I  will  be  the  interest,  the  rate  being  the  same, 
wiU  be 

HU  -  5|ff  =  U  years. 

III.— Page  344. 

1.  Since 

TiA     2  +  (n-l)r 
P  =  -TT-.   — :, — ; ,  simple  interest, 

We  have,  in  this  case 

/5X530     2+(5-l)x.07\ 
^      ^  \      2       ■       1  +  5  X  .07     / 
_  ^  /5  X  530     200  + 28  \ 
-7\~^~    •        135      / 
-  $(530  X  ¥) 
=  ^2237.77  .  .  . 
Again,  since 


A 

r 

530   f  (1.07)^  -  1 


A  (  \ 

P  =  -  I  1  —  Pw~"  I ,    Compound  Interest 


-    .07   (       (1.07)^ 
=  $2173.10. 


10000  =  ^-^    1 


05  r    (i-o^)-^"!' 


_       I   (1.05)20  _1| 
500  =-  A  I  —(i]Q^)^V  j 


=  A 


fl.6533 


\2.C533/ 
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1326.65 
•*•  ^^'  ^  1.6533 


3.  Since 


4.  Since 


^802.42. 


A 
P  =  -,  Art.  19,  in  this  case 

1000 
=  ^T06~ 
=  $16666.66f. 


'=s^!|-rTl.-* 


in  this  case,  we  have 

p^      400     j(l-06)io-l 


(1-06)15  1         -06 
=  $2199.95... 


5.  Son's  =  ^|-^{l-(l-06r^°[ 

_ioooi(l-Q6)^^-ll 
•o«     I     (1-06)10     / 


1  0  0  0  /    7  o  n  «  Ji    \ 

.0  6     \T.1'515'S'S) 

=  $7360.08. 


Daughter's  = -1^^^-  I  (i:??l!^H 
^  (1-06)3M  -06  / 


Institution's  = 


(1-06)' 

1000     j  3-207  1  3-1  ) 

5.74348  8  7  1     .06     i 

=  $6404.74. 
1000 


(106)30  X -06 

1000 

5.7  4348  8  X.06 

=  $2901.83. 


190  SOLUTIONS  HAJIBLIN  SMITH's  ARITHMETIC. 

6.  M  =  A.^"-1 


R-1 

=  ^-^^(1-85434) 
=  $3090.56. 

7.  We  may  consider  the  £3769  as  the  Present  Worth 
of  an  Annuity  that  has  30  years  to  run,  and,  therefore, 

£3769  =  ^|l- (1.03)-= 


£150.76  =  A  jl 

£150.76 


(1.04)-3ol  ; 


A 


.     (1.04)-3o 

8.  The  lease  is  renewed  for  a  years  ;  %d  may,  there- 
fore, be  considered  as  the  Present  Worth  of  an  Annuity 
that  has  a  years  to  run.     Hence, 

^a  =  amount  of  annuity  =  M  ; 

R''— 1 


> 


bu 

t     M-A.  jj_,  ; 

•*• 

--•ie-; 

=  ^(B«-1); 

<frR* 

9.  The  fine  P  may  be  regarded  as  the  Present  Worth 
of  an  Annuity,  A  or  extra-rent ; 

...  P  =  ^(l-R-)i 

_        Pr 
•'•  ^  -  1— R-»- 
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The  new  fine,/,  must  provide  for  this  extra  rent  dur- 
ing the  q  —  -p  years,  which  are  to  be  added  to  the  ori- 
ginal term  =  tine  for  q  yeai's  —  fine  for  p  years  ; 

.-.  /=  A|(1-R^)_(1_.R-P)| 
„  (R-f'  -  R-« ) 


1  — R 

a 
10.    Each  owns  o- 

Present  Worth   of  a   freehold    producing    %^    per 
aunun; 

"^  2  ■  r 

a 
^  2r' 

Present  Worth  of  an  Annuity  of  ^b  to  continue  for 
n  years 

=  -(i-R-"); 

,    -^  _  ^  (1  -  R-) 
or,  ^=2(1  -R-") 


-M'-i) 


11.  Since 


p  =  :^{i-E-"), 
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We  have,  in  this  case, 


^         n    \  I  r\ 


Again, 


^  1 

r 

(          1 

1  ■  -  ('"-^D 

1. 

n 

r 
n 

-(-v)- 

=  1  ( 1  _  (1  -  ^,,.I.+""'('""  +  l)  iL\ ' 

r     (         '  n  1-2         I  «  i 


mn(mn+l)(»m  +  2)  /  »■  \  '  ,    o      \   1 

r     (  71  1-2  j 

r    i  ^  71  /  1-2 

Now,  as  n  increases,  it  is  plain  that  —  decreases, 

n 

and  tends  to  zero  as  its  limit ;  hence,  as  n  increases,  the 

Umit  of  the  above  series  is 


^ 


1-2 


1-2-3 


&c.j 
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=  —  J 1 — ( 1 — mr  + 


3^3 


771"  r 


(1— mr  +  '-'-^-  -  ""-_-  -f  &c 


r    (        '  1-2         1-2-3 

1  -  «-""■ 
r 

r 


Hence,  limit  of  P 


12.  The  Present  Worth  of  an  Annuity  of  $10  per 
month  for  6  months  at  \  %  per  month 

10     f  /  5  \-«| 


15    I.  \- 


.005   I   "  ~"  \^  "^  10-^ 
If  P  be  the  sum  to   be  paid  at  once,  P  in  19  years 
must   amount  to  the  preceding  present  worth  ;  hence, 
we  have 


/ 

L'     1 

+i 

i 

10 

:oo5 

1^ 

Now 

\ 

103,                    -l 

-h 

9.18.1 

7    S-^ 
'  10« 

+    (fee. 

172.3 

/  +  IO-3)     f 
19       0  19.18    52 

1    ■  103  +   "ir2~*10^c  + 


r=  1  +  . 095 +  .004275 +  .000121125  +  &c. 
=  1.09939G  .  .  . 
10     f  /  5    \-6) 

^^^■.00-5  |l-    (1+10^1       f 

=.  2000  1 1  -   |i  -  p-i^3  +  i;2-ioc  -  1:2.3 -100  + 

6.7.8.9       5^  \  1 

,;2Xr-lTr^"^^''i) 
=  2000  (.03  -  .000525  +  .000007  -  .00000007876  -r  &c.) 
=  58  9G38  .... 

Hence  P  (1.09939G)  =:  58.963844  ; 
.-.  P         :=  .f>53.63. 
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13.  By  reference  to  Ex.  3,  we  see  that 

P(i.o5)3^>=4ooo+^-ggii^:gy;-^^    • 


•05 

(1.05)36  ^  0-7918149 

(1-05)35.*==  5-6064572. 

,      .      .nnn^lOO{  (1-05)36-1  } 

Again,  4000  + !-!: — —^ - 

*05 

:=  4000  +  2000  X  4-7918149 
=  13583-6298. 
Hence,  P(5-6064572)  =  13583-6298; 
.-.    P  =  $2422.85. 

14.  (1)  The  equation  estabhshed  in  Art.  11,  which  is 
the  same  as  that  given  in  the  exercise,  proves  the  first 
statement. 

(2)  Multiplying  each  side  of  the  equation 

by  W,  where  T  is  some  time  subsequent  to  t^,  we  have 

which  shows  that  the  amounts  are  the  same  at  the 
subsequent  time  T. 

(3)  Again,  multiplying  each  side  of 


s. 


by  R',  and  we  have 


R  '-5,    =    S,    -    .^oR 
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Now,  the  comjioioul  interest  of  any  sum  is  found  by 
subtracting  the  sum  from  its   amount  for  the  given 

time;  therefore,   .s-,E       ^  -  Sj  is  the  C.I.  of  .s^  for  tlie 

time  it  is  overdue. 

The  discount  of  any  sum  is  found  by  subtracting  the 
Present  Worth,  for  the  given  time,  from   the  sum  itself; 

hence,    s^—  .SoR       '         is  the  discount  on  So   for  the 

time  before  it  is  due  ;  and  the  equation  shows  that  "  at 
the  intermediate  time,  t,  of  payment,  the  interest  of  the 
sum  oveidue  is  the  discount  of  that  not  due." 


The  New  Authorized  Elementary  Grammar. 


MILLER'S  SWINTON'S  LAHGUACE  LESSONS. 

Miller's  Swinton's  Language  Lessons  is  used  exclu- 
sively in  nearly  all  the  Principal  Public  and  Model 
Schools  of  Ontario.     Among  them  are 

Ottawa,  Hamilton,  ^Tliitoy,  PoitHope,  Cobourg,  JMitrhell, 
Ka^)an(>e,  Brockville,        Lindsay,  St.  CatharineS' 

Sirathroy,        MeafoiU,  Uxbridge.  Brant  ford. 

>Vindtor,         Clinton,  St.  Thomas,       Perth, 

Seaforth,  Listowel,  Bracebridgc,    Belleville. 

Aclopted  bj  the  Frotestamt  Schools  of  Montreal  and   Levi 
College,  Quebec,  Schools  of  ^Viniiipt-g,  ^ianitoba, 
and  St.  John's,  >ew  Foundlai  d. 

Resolution  passed  unanimously  by  the  Teachers'  As 
sociation,  (North  Huron),  held  at  Brussels,  May  17,  1878 
"  Resolved,  That  the  Teachers  at  this  Convention  are  of 
opinion  that  '  Miller's  Swinton  Language  Lessons,' 
by  McMillan,  is  the  best  introductory  work  on  Gramniai' 
for  Public  School  use,  since  the  definitions,  classification 
and  general  treatment  are  extremely  simple  and  satis 
factory." 

In  my  opinion  the  best  introductory  Text-book  to 
Mason's  Grammar.  All  pupils  who  intend  to  enter  a 
High  School  or  to  become  students  for  Teachers'  Certifi- 
cates, would  save  time  by  using  it. 

W.  J.  CARSON,  H.  M., 

Model  School,  London. 

The  definition's  in  "  Miller's  Swinton  Language  Les- 
sons" are  brief,  clear  and  exact,  and  leave  little  to  be 
unlearned  in  after  years.  The  arrangement  of  the  sub- 
jects is  logical  and  progressive,  and  the  book  admirably 
helps  th-e  judicious  teacher  in  making  correct  thinkers 
and  ready  readers  and  writers. 

B.  W.  WOOD, 
1st  A  Provincial  H.,  F.S.,  Trenton  Falls. 


careful  to  ask  for  MILLEK'S  SWIMTON,  as  other  editions 
are  in  the  market. 


Mental  Arithmetic. 

By  J.  A.  McLELLAN,  M.A.,  LL.D  ,  Inspector 
of  High  Schools,  Ont. 

PART  1.-FUNDAVENTAL  RULES,  FRACTIONS, 

ANALYSIS.    PRICE,  30c. 

PART  ll.-PERCENTAGE,  RATIO,  PROPORTION,  &C. 

PRICE,  45C. 


W.  D.  DIMOCK,  A.B..  H.M. 

Provincial  Model  School.  Nova  Scotia. 

Dr.  McLellan's  Mental  Arithmetic  supplies 
a  want  that  we  shoiild  have  had  supplied  in 
our  Schools  long  ago.  Same  progress  cannot 
be  made  in  Mathematical  work,  \inless  what 
we  call  Mental  Arithmetic  is  thoroughly  and 
systematically  pursued.  A  boy  who  is  con- 
versant with  the  principles  of  Mental  Arith- 
metic, as  given  m  this  little  text-book,  is  worth 
as  a  clerk  or  accountant  50  per  cent  more 
than  the  prodigy  who  can  boast  of  having 
"gone"  thi-ough  his  written  arithmetic  half  a 
dozen  times.  " 

J  S.  DEACON,  Principal  Ingersoll  Model  School. 
Dr.  McLellan's  Mental  rithmetic,  Part  I.,  is  a 
credit  to  Canadians,  and  it  supplies  a  long-felt 
•want.  It  is  just  what  is  wanted  for  "waking  up 
mind"  in  the  school  room.  After  two  weeks  use  of 
the  book  with  my  class  I  am  convinced  that  it  is 
much  Bunerior  to  anv  of  the  American  texts  that 
have  been  used  here  both  as  to  the  grading  of  ques- 
tionB  and  the  style  of  the  problems. 

J.  A.  CLABKE,  M.  A.,  H.  M.  H.  S.,  Picton. 
Dr.  McLellan's  Mental  Arithmetic  contains  a 
great  number  of  useful  problems  well  adapted  to 
develop  bv  regular  gradations  the  thinking  powers 
of  the  pup"jl,  and  to  suggest  similar  examples  for  the 
use  of  the  teacher. 

D.  J.  GOGGIN,   Head   Master   Model   and   Public 

Schools,  Port  Hope. 
Simple  in  its  arrangement,  varied  in  its  types  of 
practical  questions  and  suggj.estive  in  its  methods, 
it  is  the  best  book  of  its  kind  that  I  have  eiammed. 

From  THE  WEFLEYAN,  Halifax,  Nova  Scotia. 
The  series  bids  fair  to  take  a  good  place  in  scho- 
'  Ustic  work. 


NOW   BEADY-4th   EDITION. 

I        EXAMINATION    PAPEES 

I  AEITHMETIC, 

^        By  J.  A.  McLblian,  L.L.D.,  Inspector  High  Schools,  and 
Q  Thos.  Eibeland,  M.A.,  Science  Master,  Normal  School, 


fl 


Toronto. 


g  PBIOE      «1.J0. 


^ 


u  •--» 

g  From  the  GUELPH  MERCURY. 

^  •    •    *    The  work  is  divided  into  six  chapters.    The  first  is 

on  the  Unitary  Method,  and  gives  solutions  showing  its  applica- 

O  tion  to  a  variety  of  problems,  in  Simple  and  Compound  Propor- 

r^  ticn ;  Percentage,  Interest,    Discount,  Profit  and  Loss  ;  Propor- 

■•^  tional  Parts,  Partnership,  ;   Chain  Rule,  Exchange,  Alligation  ; 

^  Commission,    Insurance,  &c.,    Stocks ;  and   Miscellaneous  Pro- 

O  blems.    The    second  is    on  Elementary    Rules,   Measures  and 

Multiples,    Vulgar    and    Decimal    Fractions.      Tht.  third  con- 

2  tains   Examination   Papers    for    entrance    into    High  Schools 

S  and  Collegiate  Institutes,  the  fourth  for  candidates  for  third 

_5i  class  certificates,  the  fifth  for  candidates    for  the  Intermediate 

_  Examination  and  Second-Cla  ss    Certificates,  and  the  sixth   for 

O  candidates  for  Third  Class  Certificates  and   University    Honors. 

5h  It  will  be  observed  that  the  work  begins  with  the  fundamental 

Ph  rules— those  principles  to  be  acquired  when  a  pupU  first   enters 

^.  upon  the   study  of  Arihmetic,  and  carries  him  forward  till  pre- 

Q  pared  for  the  highest  class  of  certificate  and  for  Honors  of  the 

University.    *    *    *    Teachers  will  find  in  it  a  necessary  help  in 

^  supplying  questions  to  give  their  classes.    Those  who  aspire  to 

O  be  teachers  cannot  have  a  better  guide— indeed  there  is  not  so 

'^  ^ .  good  a  one— on  the  subject  with  which  it  is  occupied. 

^  j^  From  the  ADVERTISER. 

■q    V  •    »    ♦  By  all  who  are  groping  after  some  method  better  than 

C^  ^  they  have  at  present,  this  volume  wiU  be  cordially  welcomed,  and 

-g  many  who  have  never  suspected  the  possibiUty  of  accomplishing 

"^  "~  so  much  by  independent  methods  will  be  by  a  perusal  of  the  in- 

CD  k^  troductory  chapter  impelled  to  think  for  themselves,  and  enabled 

,D  "^i  to  teach  their  pupils  how  to  do  so.    *    *    *    It  is  far  superior  to 

„  ...o  anything  of  the  kind  ever  introduced  into  this  country.      *     ♦     ♦ 

(ij   §  The  typographical  appearance  of  the  work  is  of  a  very  high 

!3   o  character— quite  equal,  in  fact,  to  anything  of  the  kind  issued  by 

.  '•£  the  best  publishing  houses  of  London  or  New  York. 

C   «  

.0   2  Prom  the  TELESCOPE. 

PJ  M  *    »    *    The  plan  of  the  work  is  excellent,  the  exercises  being 

"S  „  arranged  progressively,  each  series  preparing  the  student  for  the 

^  "co  next.    The  problems  are  all  original,  and  so  constinicted  as  to 

S  prevent  the  student  using  any  piurely  mechanical  methods  of  so- 

5^   p;  lution.    ♦    *    *    We  should  really  feel  proud  of  our  Canadian  Au- 

P   <  thors,  and  pubUsbiug  houses,  when  we  consider  the  infancy  of 

O  ^  our  country  and  the  progress  it  has  made  and  is  making  in  edu- 

rj  cational  matters,  and  particularly  in  the  recently  published  edu- 

iZJ  cational  works. 


One  of  the  most  popular  Text  Books  ever  published. 

NEW    ELEMENTARY    ARITHMETIC 
ON  THE   UNITARY  METHOD. 

By  Thomas  Kirkland,  M.A.,  Science  Master  Normal  School, 
and  William  Scott,  B.A.,  Head  Master  Model  School, 
Toronto. 

Intended  as  an  Introductory  Text-Book  to  Hamblin  Smith's 
Arithmetic. 


Cloth  Bxtra,  176  Pages.  Pric«  25  Cents. 


Highly  recommended  by  the  leading  Teachers 
of  Ontario. 

Adopted  in  many  of  the  hest  Schools  of  Quebec. 

Adopted  in  a  number  of  the  Schools  of  New- 
foundland. 

Authorized  by  the  Council  of  Public  Instruc- 
tion, Prince  Edward  Island. 

Authorized  by  the  Council  of  Pnblio  Instruction, 
Manitoba. 


'Within  one  year  the  40th  thousand  has  been  issued. 

ADAM  MILLER  &  Co., 

TOEONTO, 


o 
o 

CO  •'Epochs  in  History  mark  an  Ai,j.^ych  in  the  Study  of  it. " 

Johnson, 


G.  W.  Johnson,  H.M.M.S.,  Hamilton. 


o     An  Acceptable  Text-Book  on  English  History 


^ 


I  EPOCHS    OF     ENGLISH    HISTORY, 

m 

I       REV.   M.  CREIGHTON,  M.A. 

W  


"o  Antborized  by   tbe  Education  Department. 


Adopted  by  the  Public  Schools  of  Montreal^  and  a  number  of 
the  best  Schools  in  Ontario. 


a 
a 

03 

eg  "  Characterized  by  Brevity  and  Comprehensiveness." — 

^■"  Cancuia  Presbyterian. 

CD 

^  *'  Amongst   manuals   in    English   History  the    Epoch 

%  Series  is  sure  to  take  high  rank." — Daily  Globe. 
pL, 

^  *'  Nothing   was    more    needed   than    your    excellent 

o  Primers  of  English  History."— Fred.  W.Kelly,  M.A.  ,B.D., 

9  Lect.  in  English  History,  High  School,  Mont  eal. 

w  . 
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%  In  Eight  Volumes,  20  cents  each, 

^  — OR— 

■3  WHOLE  SEEIES  in  TWO  VOLS.  ONLY  50c.  each. 

^  -'■'■■■"'"■■'■■"-'  ■■ 

o  ' °"""~^"""" 

I  Part  I.  Contain  First  Four  of  the  Series. 

•C  Part  II.  Contains  Last  Four  of  the  Series. 

^  ^DAM  MILLER  &  CO. 

V*  TOEONTO. 

|Zi  Whole  Series  in  One  Vol.,  Complete,  Price,  $1.00. 
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HAMBLIN  SMITH'S 

MATHEM.mCAL   WOFiKS, 

ARE  UiED  ALMOST  LXCLLfclVKLY 

In  the  Normal  and  Model  Schools.  Toronto  ; 
Upper  Canada  College  ;  Hamilton  an  i 
■Rrantford  Collegiate  Institutes  ;  Bov  - 
manvmeBerUn,^  Belleville,  and  a.  large 
Simber  of  leading  High  Schools  m  the 
Province. 

HAMBLIN    SMITH'S    ALGEBRA, 

With  Appendix,  by  Alfred  Baker.  B  A..  Mathematical  Tutor.  Univer 
Bty  College,  Toronto.     Price.  90  cents. 

THOMAS  KIRKL\ND,  M.A..  Science  Ma.ter.  Normal  School. 

.'It  is  the  text-book  on  Algebra  for   candidat^  ^°Lf The  SS 
certificates,  and  for  ^^^  I"^™f  lu'^lf bS''' 
valuable  part  of  it  is  the  Appendix  b>  Mr.  Baker. 

GEO    DICKSON,  R.A.,  Head  Master,  Collegiate  Institute,  HamUtcn. 

"Arrangement  of  subject- good  ;  explanations  and  proofs  exhai^ 

Hv*.  poSIm  clear;  examples,  for  the  most  part  fnmi  Lmvers.ty 

institutes."  

WM    R    RIDDELL.   B.A.,  B.Sc,  Mathematical   Ma5ter.  Norma) 
■      '  School.  Ottawa. 

"  The  Algebra  is  admirable,  and  weU  adapted  as  a  general  text- 

Dook  ■'  

W  E  TILLEY.B.A.,  Mathematical  Master,  Bowmanville  High  School. 
"   "  I  look  on  the  Algebra  as  decidedly  the  best  Elementary  Work  on 
the  subject  we  hJve.  °The  examples  are  excellent  and  well  arranged. 
The  explanations  are  easily  understood. 

R  DAWSON,  B.A.,T.C.D.,  Head  Master,  High  School,  Bellevilla 
"With  Mr  Baker's  admirable  Appendix,  there  would  -eem  to  be 
„^ti.;„J  ipft  to  be  de^^ired  We  have  now  a  first  class  book,  w«ll 
^d  pt^d  nal  respect'  to  the  wants  of  pupils  of  all  grades,  from  the 
bSner  in  our  Public  Schools  to  the  m-st  advanced  student  m  o'^r 
CoUegiatc  insSutes  and  Hi.h  ScbooK  I^%P;£!'-\-" '^^  ^^^^  ^'••" 
to  thi  over-worked  mathematical  teachers  of  the  Provmce. 


CANADA     SCHOOL     JOURNAL. 

Recommended  by  the  Minister  of  Education  in  Ontario, 
Recomrmndcd  by  the  Board  of  Education  for  Quebec 


"  The  CANADA  SCHOOL  JOURNAL,  published  by  Adam 
Miller  &  Co.,  Toronto,  is  a  live  educational  journal, 
and  should  be  in  the  hands  of  every  tee^chev."— Stratford 
Weekly  Uerald. 

EDITORIAL  COMMITTEE. 

J.  A.  McLELLAN,  M.A.,  LL.D.,  Hi-h  School  Inspector. 
THOMAS  KIRKLAXD,  M.A.,  Science  .Master.  Normal  School 
JAMES  HUGHES,  PubHc  School  Inspector,  Toronto. 
ALFRED  BAKER,  B.A.,  Math.  Tutor,  University  College,  Toronto. 
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PROVINCIAL  EDITORS. 

Ontario.— J.  M.  BUCHAN,  M.A.,  High  School  Inspector. 

G.  W.  ROSS,  M.P.,  Public  School  Inspector. 
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Quebec.  — W.  DALE,  M.A.,  Rector  High  School. 
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Each  Number  will  contain  A  PORTRAIT  of  some  lead- 
ing Educationist,  wirh  a  short  biographical  sketch. 
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CORRESPONDENCE. 
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mediate Examinations,  with  solutions  by  some  of  the 
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